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amproint*. 

Un  de*  *ymbola*  *uivants  spparaitra  sur  la 
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HK<ilN\,  Xuvimhir  ,'3,  I9lg. 
Hon,  (ikouck  Bell,  M,F..A., 

Pruiinnal  Treasurer, 

Ri'Kiiia,  Sa.skatthfwan. 

Silt,-  I  Imvc  tlic  honour  to  tran.-mit  to  voii  her.  with  the  rcncri  of  -in 
'IiKiuiry  into  th.  l'.;Mti,-al,jliiy  of  iTodutinR  row.r  at  Coal  (Vntr.s 
and  (h.tril.utinK  it  fh,„u({hont  th.-  I'ro  incc."  as  provid,  ,1  und.r  vot.' 
iiuni  ,r,-  forty,  miscellaneous,  llUli  estimate,  and  pursuant  to  an  onl.r  of 
Ills  Honour  the  l.i.-utenant  (Un.rnor  in  Council  of  tiatc  April  2',,  l'.U2. 
The  in<|uiry  from  the  nature  of  the  e;i,e  was  eonfined  to  a  Kreat  ex- 
tent to  the  collection  of  Mattered  data  the  result  of  experiment  on  the 
part  of  a  (jr.^at  many  pra.  tical  and  sci,  ntilic  l.odi.s  and  <arried  far  afield 
wherever  there  Was  a  likelihood  of  linding  information  that  would  help 
towards  a  solution  of  th."  prol.lem,  and  hut  very  little  ae.ual  exp.Timent- 
inn  was  done.  The  r.'.sults  are  a  compilation  of  this  data  and  the  conclu- 
sions that  have  been  drawn  therefrom. 

The  inquiry  naturally  divided  itself  into  various  parts  and  investi- 

Kation  was  made  of  each  of  thes.^  as  far  as  information  could  he  ohtainrd. 

The  following  is  a  sch.'dule  rouRhly  outlininR  an  analysis  of  t  he  \iTo\y. 

Urn  and  showing  the  various  parts  of  flu-  invest iR.-it ion  as  ahove  with  the 

paK-'s  .set  opposite  where  the  date  and  the  discu.ssion  then  oi  will  he  found 

(Quantity,  location  and  cuality  of  lignite  dejiosits   .  . 

Methods  of  transfomiinn,  lijfnite  to  power: 

Steam  hollers  !ind  enRines 

Producer  gas  and  gas  engiues 

Coal  Ras  and  gas  engines 

Synopsis  of  data 

Briquettes 

Various  comhinations  of  ahove 
Method  of  transmission: 

By  electrical  wires 

By  gas  mains 

By  transportation  of  coal  on  a  railway 

Market  for  power 

Estimates  of  various  plants 1 1 

Conclusions 

Recommendations jg'j 

I  iM'g  to  especially  call  your  attention  to  page  <K),  where  the  con- 
clusion IS  arrived  at  as  t"  the  mast  promising  method  of  treating  the 
hgmte  m  transforming  it  into  power  ready  for  transmission,  where  i1  is 
shown  to  be  by  m<  ins  of  producer  plants  and  the  use  of  the  gas  in  the  gas 
engines  with  steam  engines  as  auxiliary  to  carry  jiart  of  the  load  It 
would  seem  that  further  investigation  and  experiment  following  this  line 
IS  exceedingly  desirable. 

An  important  finding  of  the  inquiry  is  also  included  on  page  127 
which  deals  with  the  commercial  possibility  of  the  manufacture  of  lignite 
toal  ga.s  and  its  distribution  through  gas  mains  to  the  various  centres 
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ti.iir.-  irom  tiK'  imi-mI.U'  niMik.t  ■...  I.ii  ..«.«> 

p.n.Tal..l  at  a  ..o.i't  murh  .■lu-..i.  ,,^^..,.  ,,,|, 

.  -^  ->•""""' ''  'r' :  ::;r:r' :  1  ■;  r  i!J:x:. '  '."^  ......... '..n-ia...... 

I..'  luilinl  'III  I'aHf'  '••'  •">'■   •"  ■'"  ' 
uiith<-la-t  loiirpan.-ol'tlxi'l'o"- 

|{(..-)«Tl fully   -iil.mitt.'.l. 

Voui-  ((Iwiliiiit  ~<  t\aiil. 

\.  .1.  M(  I'musuN. 


Ui;iiiN\.  Xiiiiinl",    '•',  /■''^-■ 

\    .1.  M.  1'mku>..n,  Ksu., 

(•I„„r,,^n„  i:o.,r,lof  n«.ll'n<n,  (■:„„., ss,o,i,>^. 

I'arliaiiK  III    Huildinu'-. 
Hcniiia,  Sask. 

I.iiliiili     liiiiMiii'ili'iii"- 

which  1  ma.U-  on  v.mr  inMni.ti.-i..  ml..  Ih'    M"< 
at  thnis:nit.Toaltirl.ls..lSa-katrl,r«a.i. 

Is-lliirlloN. 

r;lttiwr;;;v:,!,rrr2:;;:,s ..■ 

""'■"'»- rT;ij;":,;;';i:;;'';-;..::;;:;'i;r.;:;-:^::;:'"'- 

\  k'W  a>  well. 

I'KKI.IMIN  VKV    UK,MAl'K>. 

I"  '"--•'-'•'•  -'"  -?"■  ;r'"'''T:/n:r::r;lar;:ori^,:";::;ia 

,alions  iu  Ih..  Pn.vin..  '-';;;i  ■'■••'     '-''''■<  -^'^'^  -'""'"'^ 
wh.T..  linnit.-  H  louiul,  a>  \n  «!'.  t  ';  "  '   "         ^^  ,o  ,„,  •„!  .,  position 

,u  utiliM.  surh  fu,.i  ^.r  pow.r  an.    „  h.  '     '  -  ,^,     ;,,..  ,^„„,  j^  ,  ,o„. 

,„  assimilat.-  th.^  inf.jrmati..u  ...lai.u-l  an.     '  "" 

,,.nlrat...l  form  for  your  f""'-    =;'"'.;;;^;:':  .  j'lSou.h  --ral  imlivi.h.al 

infenor..oa!.in(^.nn.la,r.  la.  ..pai  ..•-   ||-to  ;^^o^^^^  ^^  ,„^^,  ^,,„ 

.re  .neufir..:  '»7-;;[,;;^''  ',.     ,.^,  ' ''^ w.L.l.  uiul...-  the  dir.-.-tion  of 
investigations  at   M  ■<  -ill    I  n  y   ■  it.  (     ,  ,^^„  n.-^ae  with 

Messrs.  Porter,  Dnrleyan.l  ..!>..>     o    ..      .m  ^_^^^^^  ^^^^^^ 

local  lignites  to  ascertain  what  [-'»;^;'  ',''.,  7,,,  Saskatchewan  fuels 
iuvestiKations  were  not  coinpntansne  so  l.ir 

are  concerned. 


Un'Miii   us  (,,,1,    vv,,   |',,uMi   |\\  I  .ir.,\   ■'  V  .-, 

Thr   Mill..'   ivn,:,rk>   ran    I..     !n,.|-    «iih    r.l.r.nr.     i„    I  ,,11., I   Sl,-,!.- 
Ii«nil..v  lor  UM.H  I'H.I.  «ii|,  II,..  ,  s.,  ,,i„,n  ,.l  T.a:,«  in^..-li^..,n.,.,   „.,  ,..„,.- 
|.nli.n~nr  .h\,..t.u:,ii.,n-  „,,■.•  i„m,I..  ,v\:,Uu^  i„  .1,.   v.Hu.  ot  i„i.  ,■,.,,  ,  „-,| 
M...--   Ih-n   rl,..   I  Mil,,!    -,,,,.     <;,,   ,,,„,„,„,    I,,,    ,„,„,,    ,,^,.,,,1    .^_^^_,^.^| 
.■.!-ro|,nali..,>,  i„  ,„,|,|.    ,|,,  („,,i.,„„,,|  .>,„.,,,    |  ,.,,,„,,„.  „,     „„|   |.,,,,, 

'„''"■••"'  "'   ■^'""•-  I"  "" '   '■••||^^   -A|"nii    „K    r.l,,..,.,    1..  „|,i,|, 

^^'"  '"■  '"■"''•  '•!  •■ Il"'  l':iit  ..I  l|ii~  r,  |M.rt,       Tl,.    r,vi-  M.,l.  •   ,,.  .-.,..,1,  11! 

in  IVK)  ;iiillH.ri>r,|  iii\.  siim,ii,,i„  ,,,  |„.  „|..„j,.  i,,,,,  ,|„,  „,,,  ,,_  |,^.,.  [I.  \ 
w.rr.on.l.in,,!  I,>  Mr.  K.  T.  |),„„l,|..  ih,' St.itr  ( ;.„|.,tri,,  ihr^.-  ,1  ,;: 
!..■  .I.alt  u.th  !:,..■,  .m  Tl,.'  .\„rtl,  l>:,k..l:,  >,,„..  <  lov.-nmH-n.  1„  MH)-.i 
lua.lr  ■„,  i.lj.m;,!,,.  1,,  ,|,..  I  „iv.  r«il,\  ol  N,„t|,  |):,K„,..,  i.,,-  un  ...tiun  „„,- 
ml.  !..•  H-t  Mi.tl,,,,!-  ,,i  ,,-i.m  liBhitr,  II,,.  r..-,ili  ,.r  ul,„l,  „.,..  ,.,.,,.,,,.,1 
uiHii.  I.y  I'n.l.  1:  .1.  M,.,l„..„.k  i„  mil  ..,,.,1  «,!!  I,..  ,|,M.,.,-..,I  ,„  >l„.  '„>,„.o. 
pnalf  p;,rl  ol  i|,i>  n.porl. 

Thr  Vi..t„naii  ( ;.,v,.n,iii...,t  .,,1,1,.  ii„:,.  ,,,£„  |,.„j  .,  ,,.|„„.,  |,,,.,,,,,,|  ,,^.  .^ 

London  Kiii:in,,.r.,n  1 1„.„  ,„ilmMit,.| I..|.in..ni  ,,i  ,„,«.,■ 

n...  |.nn,.i|,„l  ...Miuin,.-.  -.Imt,.  j:  ;  ,,.„  |„,.„  ,„,|i,.,,|  ,,,..  ,,.,|^. 
AustriM     lluiiKMiv   :„ui  ..s,M.,.iMllv  (m.  .     Son>.    lit,.,..,!,,,..  I,,.,.   I.,..'.n 

r.r,.,v..,l  from  il„.  Ia>,  „,.,„„.,|  ,,,„„,r>  ..,„i  i„  t|„.  ,|„„.,  ,,„„.  „|,i,.|,  |,  ,. 
Haps..,!  sin....  tl,...v  w.r.  >v,.,.iv...|  tl,..  n,„r,.  ,ali..ni  I,,,!-  ,.onl..,M,.-,|  il„.r,.,„ 
lia\..  Im...|i  li:,ii.|..,|,.,|  .im.I  will  l„.  in,.orpon.l,.,|  ii,  thi.  r,.p,,rt. 

T!i..  work  .hlail..,!  ill  tl,..  a-inulation  ot  tl„.  inforinal'i,,,,  a...|,iin.,l 
'"  ."ll.clinK  h,rtl,..r  ,lata  an.l  in  anal,v>in«  tl...  >ani..  ...  a-  to  I,..  pr,....nt,.d 
"'  III-'  lollowiiiK  pMK,.,  |,,.,s  |„..„  ,„„.  „|-  ..onM.i.ral.l..  Ial..,ur  l.iit  ,,i  nn-it 
inl..r.'>l  an.l  pi, 'a  iir..  t.)  tl,..  wni.r. 


.  IIKAI'    11   l.l.     \M.    I'OWIII, 

Il  WouM  s..,inMip..rH,io,i-i,,p,„t,ilat..tl,al  ,.|„ap  pou,.raii,l  i,„.l  •.,,. 
v.ry  important  la.tor    i„  tl,..  in.ln.tiial  an.l  .•omm.r.ial  ,|..v,.|.,pm,.Mt' of 
Jiny  ..ountry.     ri,..,..  aiv  abim-lant  ..xamni...  to  <l,ow  that  <ii,.l,  is  tl,..  ,-,~v 
Mill  It  is,|,.-,ral,|,.to  r,.|rrto  a  tVwpoii,t-  in  tl,i,  ,..,Mi,....tioi,  iMlor,.  .liM-li-sI 

niK  til.,  situation  as  it  .•oi„......s  tli,.  I'r..vin....  of  Sa^kat.h.wan 

In.lustrial  p    ■■,-,.,    is  k.  ^t,.|y  .kptrnknt  .,n  il„.  ,..,m  ..f  pro.lu.ti.m 
an.l  in  this  r,.sp         |,..  ,„st  ot  p-wr  an.l  lu.l  pla\>  ai,  imiioitant  part' 
llMT..  an-,  ol  ,.0,  s,.v,.ral  oti...,   laiDrs  whi.l,  l,av,.  a  larjj..  intl,i,.n,.,. 

on  tl,..  .1,    -..op-n..„t  of  in.lustry  an.l  .•omm..r,...,  sii,.},  as  ....t  of  raw  inaiLri-,! 

Iahc..r.  M-ansporlation.  vU:.  I,„t  it  will  not   1„.  possihl,.  i„  this  |...p„rt   to 
anal.vs,.  .,,.  rolat-v..  vain.'  ot  th,.s,..  ,.x.-,.ptinu  in  an  ii„i,l..„tal  maiin.r 

Ui..    i,.i  .sinal  .i.'V.'lopmcnt  of  Cn.at    Mritain  is  niainlv  .|,i<.  to  th,. 
.VM^Mpi,,.ss>,:  tu,lra^vmat,.,■ial.lal,(Mlran.ltral^  Th..,.oal  pro.hi-.tion 

I.'  MM  I  :.nio„i,t,..l  to  ahoiit  :i(K).(MI(».()(MI  t.,nv  Th.'  ..nl  is  anthr'i 
cite  an.l  hitumiiioiis  ami  as  tl„.  ,l,.p,.sit-.  t,.  1„.  foim.l  in  (In-at  Hritain  ..r.. 
iH.ins  Kra.hially  ..xhausf.l.  att.iition  is  Im.Iiik  pai.j  „,  tl,..  us,.  of  .-oal  wast,.> 
etc  wlii,.l,  w.r..  torm.Tly  .limii)...l  over  thf  tip  as  worthU'ss.  Tl„.  .-osi  „f 
eoal  IS  low  at  tl,..  pit  mouth,  .i.spit..  tlu-  .■norn.oiis  ,.xp..n.litnr..  involvel 
in  th,.  marhim.ry.  .,.,,,  shafts  an.l  an  in..r,.asii,K  labour  1,111.  vot  tl,..  most 
im..rior  ot  slack  an.l  washi-ry-nfus,.  ar,.  now  l,..inK  consum.'.!  in  ..onsidcr- 
al.Ic  (luantitics  for  tlw  .l..v,.lopn„.nt  of  .•!„  •,,,  powr.  As  on,,  instance  of 
the  .nfiucn.-c  of  cheap  fii,.|  an.l  powr  th..  Xorth-Kast  Coast  1  Kndan.i) 
Power  system  may  Iw  r..f..m..l  to.  TIhtc  ar..  sev,  nl,...„  K,.n..rati  g  station^ 
iX'lonKinR  to  this  Company,  of  whi.h  six  are  .•oal-Hr...l  station  n.l  th.  re- 
mainder wa.ste  heat  stations,  where  sfeam  for  fieneratinu  ti     •  Ic.tncitv 
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adoptc.l  iiion-  K.-urnilly  each  year.  ,/,i„,t,.<) 

of  choap  fuol  and  T)ow<t  distribution. 

-n  ..  ruit...l  States,  iK-iuK  so  near,  is  perhaps  Letter  known  to  the  «..«- 
er.lpS,le     iVi    noti.Uhle^hatthevah.ea.uleon.^ 
nn    ,C  r  n  the  Stat.-  are  LeinR  mon-  fully  appreeiafd  each  year.    AV  hen 

U::SJ^1.^ "«-■'  may  '  rve  to  emphasise  the  foregoing  statements. 

1909 

Protlu.'er  (?as  for  gas  enRines,  heating  open- 

l„.arth  furnaces,  and  ^as  retort  Wnolies  _^_  ^j^^,  ,^)  ^00  cubic  feet 

tor  power  only  ^^^^  (MK),tK)0,00()  cubic  feet 

for  heating  only  2,90o',00(),(HX),00()  cubic  feet 

Blast  furnace  ga.s '4go'7n7,(HM).000  cubic  feet 

Natural  gas  '       '                    j  r  „„ 

86,000,000  tons  to  over  500,000,000  tons,     int  u»t   o 
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is  not  inrreasinK  and  is  rapidly  l.cing  roplatod  by  cluap  bituminous  coal 
except  for  domestic  use. 

DEVKLOPMENT    AND    NEEDS   OF   SASKAH  IIEWAN. 

The  Province  of  Saskatcliewan  has  developed  in  a  remarkable  manner 
diirmK  the  last  few  years  an.l  there  is  every  i)rospeet  for  a  continuation 
of  Its  development  in  the  futur.'.  There  are,  however,  conditions  which 
will  tend  to  n-tard  its  progress  and  development  and  those  are  mainly 
the  cost  of  fuel  and  therefore  power,  and  cost  of  living  and  therefore  labour. 
Tlw  extraordinary  expansion  of  agricultural  industry  and  the  great  exten- 
sion of  railways  now  creat<-  an  increasing  demand  for'labour  but  in  time  this 
wdl  be  adjusted.  The  natural  sequence  to  railways  expansion  and  Provin- 
cial progress  will  be  the  establishment  of  mills,  factories,  electro-chemical 
works  and  other  forms  of  enterprise  which  will  nci'd  cheap  fuel  and  power. 
Where  industries  are  located  these  elements  must  1m'  found  or  such  enter- 
pri.s<.s  will  decay,  to  the  great  disadvantage  of  tlM>  community.  A  growing 
|K»pulation  neces.sarily  calls  for  various  local  industries  t(i  provide  for 
Its  daily  wants,  and  at  the  cheapest  rate,  and  this  tends  to  make  the  variety 
of  local  industrial  enteriirises  interdeiM-ndent  and  mutually  helpful. 

The  cost  of  imported  fuel  renders  it  commercially  difficult  to  run 
industries  m  this  Province  unh'ss  the  i)rice  of  the  products  are  high  and 
this  directly  or  indirectly  reacts  on  every  other  form  of  provincial  enter- 
pri.se.  Virginia  coal  which  costs  le.-s  than  $1  per  ton  at  the  mine,  costs 
about  $8  iM-r  ton  in  Kegina.  Pennsylvania  anthracite  costs  about  $2  at 
the  mine,  wher.'as  in  Hegina  it  costs  812  per  ton.  More  or  less  the  same 
costs  are  preyal<>nt  through  the  Province,  .\lberta  coal,  of  course  costs 
less,  but  more  must  Ih"  consumed  to  obtain  similjir  results.  The  cost  of 
railroad  transportation  constitutes  the  bulk  of  the  increa.«e  in  the  price 
of  coal  in  this  Province. 

As  is  well  known  Saskatclx'wan  has  no  local  supply  of  bituminous 
coal  and  up  to  the  present  by  far  the  great.-r  part  of  fuel  consumed  is  im- 
ported eitluT  from  the  States  or  from  the  vicinity  of  the  Hockv  Mountains 
tx)th  of  which  entail  long  haulage  and  heavy  freightage. 

It  is,  however,  an  interesting  coincidence  an.l  a  lon.sideration  of  great 
economic  importance  that  in  those  parts  of  North  .\merica  and  more 
particularly  the  central  Prairie  Provinces.  whi<-h  are  so  remot.-  from  the 
helds  of  sup«'rior  coal,  lignite  and  in  .some  parts  iM'at  also  —is  found  in 
.arge  quantitKs;  ami  it  needs  only  to  a.scertain  the  best  method  of  utilising 
them  to  obtain  the  best  results,  when  theabsenc.'  of  su|x>rior  coal  will  1h> 
compensated  by  the  presence  of  fuel  which  will  cost  l<>.ss  for  e(iu;d  powi-r. 

Before  entering  on  this  i)hase  of  the  report  it  will  be  necessary  to 
discuss  one  or  two  matters,  which  hav.>  .-i  Iwaring  on  the  probhni  under 
consideration. 


OEOLOGY    OF   WEST   CANADIAN    COAL    FIELDS. 

Early  pioneers  in  their  travels  across  the  plains  and  down  the  rivers 
discovered  coal  in  diflFerent  parts  of  the  country  now  included  in  the  Provl 
ince  of  Saskatchewan,  but  the  information  is  somewhat  indefinite  as  to 
the  localities  referred  to. 

In  1857  Sir  James  Hector  found  coal  at  Souris  Uiver  near  the  present 
mines. 


f\ 
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\  most  interesting  report  on  the  lignite  .leposits  is  that  prepared  by 
Dr.  ( :.  M  Dawso..  in  1875  in  eonneetion  with  the  International  Boundary 
Commission.  ,  ■  ■   ■  ,„j 

Sinee  that  tin.e  mueh  investigation  has  In-eu  made  wh.eh  '^  ^«Y[ni 
by  a  report  prepared  by  Mr.  D.  B.  Dow  ing  on  -The    .oalhelds  o   M.mi- 
toba     Saskatchewan,  AllnTta  and  British  Columbia,     date.l  1009. 

Mr.  DowlinK  in  his  report  ma.le  the  following  statement  concerning 
the  geological  formation  of  the  Prairie  Provinces:  ,1.,.^:, 

^•T.;  geological  -^;^r'M '^::::  T^TtiiXl!!^! 
s;^i^^;theiiSigH;e^:.!n:dX^^^^^^^^ 

in  igh  into  the  structure  and  a  real  distribution  ol  th.'  '"<'"'^""-  f  ^ 
ci  f  s  fo  ml  in  three  distinct  horizons  in  the  Cretaceous,  separate  1  by 
hen>Jr!ne  origin.  The  lowest  is  practically  tl.  ...se  o  the  orma^ 
^nd  is  consid,.red  Cretaceous  from  its  fossil  flora;  th..ught  1  es  just  .  hmc 
tl  1-e  nie  shale,  now  u.iderstoo<l  to  be  of  Jurassic  age.  1  he  ine  of  demar- 
liii  11  run    u.i",  i,,.!,,^  in  tlieir  (inner  Dart  become  inter- 

S^'ed  to  iM.  the  same  horizon  as  the  lower  Lar"™'*"- *'«"''^;^."'"7j^X'r' 
setms  .nd  in  AUn^ta  is  given  the.name  of  Edmonton  formation,  the  high- 
est member  of  the  ( "retaci'ous." 

LICNITE   FIELDS  IN    SASKATCHEWAN. 

The  following  notes  are  taken  from  Mr.  D.  B.  Dowling'.  report  already 

"""••T^e  three  provinces  to  the  east  of  the  mountains  although  generally 
called  plains  an'Tn  reality  undulating  table-lands,  which  may  be  divided 

^-^^^:t:::::;^s^".s^^^^^^^  ti.  --.  t.., .;;... .- 
^'ro;i:::./::-t.^;s.x;==^ 

"^-  ^•::r::.::^".sT;::;eau  w.ich  has  f.  its  eastem  edge  the  north- 

-^^'^^n;;:d:;;;irii":rr;:rr:er; .,. .  r^gh,  ou. 

lined  :::.:":t£rn  edge  by  the  ^zszil::  x^^^^^ 

rocks  which  are  expo.sed  throughout  this  division  have  a  larK     P 
of  sandstones  among  them  than  in  the  second.    To  this,  no  aou . 

the  greater  reliefm  the  topography^ - 

Tcl^llljepartinent  of  Mines,  Ottawa. 


\ 
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"The  fourth  division  may  Ih'  eaile.l  the  foothills  area,  an.!  the  eharaeter 
of  Its  topoKrapl.y  is  .hie  inor<.  to  the  struetur..  than  to  ,lrainaK<'  d.'nu.h.- 
tion  The  foothills  eons.sf  K.-nerally  of  vul^r.  of  inelin<..l  strata  running 
v"n,    ^-  "  •'  -^'""'"•■""-'  '•"»   •l"-""'Kli  at  intervals  l,y  stream 

TAHLK    OK    FOKMATION. 


Groups. 

S:tskat('ln'W;iii. 

Kind  of  Hocks 

1 

1 

C  lianidcr  of 
Kossil.s. 

Tertiary 

Miocene 
J'^ocene 

Miocene 
Laramie 

<  onKloiner- 

ates    and 
sandy  clays 

Land  and 
fresh    water 

Cretaceous 

Montana 

Pierre- 
Foxhill 

Sandstone 
and   clav 

Land   plants 
Hrackish  \vat<'r 

B.'lly  I{iver 

shales 
Sandstones 

Marine 
Hrackish  and 

fresh 

"The  lower  Cretaceous  consists  of  sandstono,  an.l  luown  and  black 
sha  ,-s  .n  wh„.h  ar<.  mmu'rous  coal  s,.ams.  Th..sc  rocks  do  not  aj.pear 
east  of  the  foothills. 

'Th,.  middle  part  of  the  ( 'n'taceous,  consistinsr  of  shales  of  marine 
oriKin,  forms  the  plat.aus  exten,li„K  from  tlu.  mountains  to  within  the 
borders  of  Mamtoha.  Th,.  jr,.neral  lo,)osraphy.  with  its  de,.plv  incised 
\  alleys,  is  derived  mainly  from  the  erosion  of  thes(.  soft  rocks. 

■The  upiMT  i,;,rt  of  the  Cretaceous  -...ction,  although  for  the  mo-t 

nHl""n'l"1'  7'  Tt"  "''•""'■''  '"  ^andy  measures  of  brackish  water 
onirm.  1  h<.  hanhT  beds  ot  this  uiM-er  part  form  ma.iv  of  the  stronifr 
topographic  featur..s,  both  of  the  foothills  and  plains."  F.nv  exposures 
an.  to  be  found  in  the  mountains.  wh,.tv  th.y  have  b,.en  almost  entir..|v 
remov(.d  by  erosion.  • 

"The  Tertiary  rocks  are  littoral  d..positssan<lstoncs  with  some 
shal..s  and  conKlom..rates,  E:  -osuns  ar..  to  be  foun.l  in  the  higher  plat- 
eaus such  as  the  Cj press  Hills  and  Wood  Mouiit,.dn,  and  in  the  trough 
which  extends  North  from  th(.  international  boun.larv  in  the  foothills 
including  the  Porcupine  Hills,  and  the  saiulstones  of  Calgarv  The 
northern  ext..nsion  cross,.s  the  Sask,..t(.h..wan  w.vt  of  I.'.dmonton.     '  ' 

"The  later  deiwsits  such  as  th..  glacial  till  ,.nul  the  Saskatchewan 
gravel  will  U,.  hut  briefly  m.'ntioiu.d.  The  glacialion  of  the  mountains 
spreads  a  mantle  of  till  through  the  foothills.     The  till  of  the  K,.,.wal 

in  Rlncier  does  not  alwav^  reach  the  eastern  mar,Tinof  the  Kocky  mountains 
ti  ,  and  they  are  possibly  of  two  di.stinct  iK-riods.     The  eastern  derived 

111  m  thm  on  the  uplands,  and  oft,..,  apjH.ars  to  hav,>  b,.,>n  rearranged 
by  deposition  m  water.     Morainic  .hposits  occur  on  th,.  (  oteau  in  ..astern 
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Saskatchewan,  and  in  ^»^^^^ ^^::^'J^:JZ, 

^"'^^^^The  ooonon.ic  value  of  t»- j;;^-;.:^^^!^^^!;;^ 

mainly  s(nv  ^'^P«^'  ;•  f  [5^  ^^^^  j,,  ji,,,,.  i,,,,.  coal  scams  have  been  found, 
andov.dcncosof  plant  he  and  mu^^^^^  ^.^^^^^  ^^^^^.^^  ^^,^,.. 

.'A  marine  .-nasio  o  J'  "\  ^^\^^J  ,;  i„,,  trough  of  thcpn.scnt 
Sr^SiZ  S^:t  -rJ—  tiora^^hat  the  eaHy  Cretaceous 
was  coal-hearing.  Kootanie  series-were   subsequently 

:i;X-™  "-'"="  »»"-'-^^      '" '"" 

.arame. ^^  tj,ree  coal  horizons  t hus  found  are : 
Edmonton-La.amie  format  ions. 
Belly  River  formations. 
Kootanie  formations. 

.The  second  coal  hor.on  ^^l^-:^.:^Tt:^-fiS:::S^ 
from  it  by  dark  marine  shaU>,  ^^hK^l  "^^  "^'"  ',  .^.j  .f^,,  Hse  which 
in  which  this  part  of  the  continent  was  >f  «^^  ,^  ';  ^  '■^,/,,„,i  ,,,  i,>v..l, 
followed  was  arrested  -'-Vt-^T^^^pti  ^e^™  his  of  this  vege- 
and  vegetation  again  ^P--;  ^  ;^,,i'  "^^  fi.ld;  for  although  theseams 
tation,  compressed  to  \"'"'!«™ ''"".'„,  ,,_rtio,i  of  the  exposed  part  is 

southern  l)or<ler.  fnrm^ition  are  on  the  Belly 

„.:-^;.'SE:.r -s:  »i.~  ou  t:,!:-^* ...» ...  -.^ .'.«- 

„„  only  1.0  ,..„ic.lur„l.  l,..l  ''""^'""X^lT^^^c^^,...,  » 
tol,.'  arc  po»l.ly  cvici™.™  of  thi.  continu.l.on. 
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"!a  .Siiskatchcwan  the  Laramio  formation  occupies  the  summit  of 
some  of  the  phxteaus,  ami  portions  of  elevations  such  as  the  (  ypn-ss  Hills. 
It  is  quite  evident,  that  from  a  great  jwrtion  of  the  i)iains  these  rocks 
have  i)een  worn  away,  and  what  remains  is  merely  the  lower  portion  of  the 
formation  which  is  generally  coal-U-aring. 

"The  exposures  of  Laramie  coal  ar<-  mainly  in  the  southern  por- 
tions of  Saskatchewan  and  Manitoba.  Hesides  the  areas  shown  on  the 
map,  it  may  l)e  noted  that,  others  in  the  north,  especially  on  the  sunimit.s 
of  the  more  elevated  portions,  may  he  found  hy  horing  through  the  surface 
soil  and  th<>  possibilities  of  supplying  the  northern  jiarts  of  the  tre-less 
country  with  .serviceable  fuel  will  be  much  increased.  Reports  of  (Oal 
.seams  having  been  found  in  well  borings  near  Prince  Albert,  have  also 
been  heard,  but  no  definite  information  is  at  liand. 

■'In  tlie  Cyim'ss  Hills,  and  on  the  Cot.'au,  tlie.se  beds  occur  in  the 
elevated  portions  of  the  country:  but  east  of  the  v'oteau  there  seems 
to  lie  a  ba.sin  m  which  they  dip  down  to  the  ea.st,  and  .so  underline  the 
area  tvuersed  by  the  Souris  Kiver.  The  erosion  of  the  vallev  of  this 
stream  in  its  great  bend  .-outh  into  D.-ikota  has  separated  the  Sourisarea 
from  its  continuation  in  southern  .Manitoba,  which  is  found  again  iiiTurtlu 
Mountain. 

"The  area  that  is  best  known  is  the  vicinity  of  llstevan  on  the  Souris. 
Mining  has  been  carried  on  here  for  sev<Tal  years.  The  seams  are  found 
exposed  on  the  river  tianks,  and  located  elsewhere  by  boring.  Over  a 
larg(>  part  there  are,  per  section,  at  least  7,000,000  tons  of  lignite  avail- 
able. Eight  townships  of  this  vicinity  v.ould,  therefore,  have  a  j)ossiblc 
2.(J0O,(KK),00O  tons.  Coal  will  be  found  north  to  near  Weyburn  station, 
and  west  of  this  outcrops  hav(>  tx^en  recorded  on  the  Souris  in  township 
3,  range  1.5.  Along  the  international  bouiuliiry,  in  about  the  same  long- 
itude, seams  are  <>x|'osed  on  Big  Muddy  creek,  draining  Willow  Hunch 
Lake.  These  are  of  low  grade  lignite,  and  the  seams  are  resix'ttively  3 
feet  and  o  feet  in  thickness.  At  the  crossing  of  Popular  Hiver  in  township 
1,  range  29,  west  of  the  second  meridian,  then-  is  an  exjiosure  of  an  IS  foot 
seam  of  lignite  of  about  the  same  quality  of  coal  as  at  Souris  River. 

"Near  the  old  Mounted  Police  post  at  Wood  Mountain,  .seams  of  6 
and  5  feet  respectively  have  l>een  opened,  and  have  pro\  ed  good  domestic 
fuel.  The  same  may  be  said  of  exposures  at  Willow  Himch  settlement, 
west  of  this  the  lignite  beds  underlie  portions  of  the  Swift  Current  plateau. 
In  the  Cypress  Hills  a  4  foot  s<'am  is  recorded  at  the  head  of  Lodge  Pole 
creek :  so  that,  with  the  scattered  areas  in  which  coal  seams  have  Ijeen  found, 
exclusive  of  the  Souris  area,  there  are  nearly  4,000  square  miles  on  which 
there  is  good  chanc*'  of  finding  coal.  This  area  is  capable  of  producing, 
for  every  foot  thickness  of  coal  worked.  3.7'  '00,000  tons,  wMch,  with 
the  smallest  workable  thickness  of  4  feet,  n"  ■  .>,000,000,000  tons'. 

"  The  south-f'astern  or  Laramie  format;^  extends  along  the  inter- 
national boundary  from  the  Manitoba  boimdary  to  Wood  Moimtain.  and 
according  to  the  map  i.ssued  by  the  Ceological  Survey  Departm<'nt  the 
lignite  area  lies  west  of  a  line  drawn  from  the  international  boundary 
to  Oxinw,  thence  to  Lampman,  Weyburn,  Forw:.rd,A-,on!ea,  and  ea.-l  of 
Johnston  Lake,  Lake  of  the  Rivers,  Twelve-mile  Lake  to  \\ood  Mountain. 
There  is  a  narrow  strip  extending  from  Wood  Mountain  west  and  another 
from  near  Lake  Johnston  north-west. 


si 


,._,  Hk.m.KI    on    CnAI.    AM.    I'OVVKU    InvK.^TI.-.ATK.N 

In  tl.r  '•""'^^V  H      lo     '    R.M    Imt  owinKtoo.h.T  .nor..  i...,'ort,.nt 

•It  •'7.-,  f,,.t  •  7  m.-l..s  al  -.m  -..■•■t ;  1  toot  t.  w\u->  at  4,SS  I. .  t ,  -  i.  <  i  a 

4  f,.,.t  at  ti-J;<  IV't :  1  foot  *  ii>''l'<-  :•'  '''•'<  f«'*"'-      „  ,     ,  ,,  „  i.vt,.vni 

:2:r?£H?;~3:2i=t---: - 

j;;:;;:;;l;;:r,;;  * ;;-'  ^;-- ■-"^^„,;j:i:: ":;;;;'  s:s;::i:i;: 
:^;^:,;i;:";  :':":r:M  v' o^;:-  i;;.iH!  to...  t.,..  (•ons....'  roa. 

outiMit   111    i.'ii   »  1^    .;.,  m    ,..„ur,. '>S  w<'<t  of  t  ic  sccouil  iwritlian, 

of  li,,,-,,,.  ,.x„.„.l  ,.»r,.  or  I.,.  to>v,r.l  tl.v  l.or.t.  "■  -M'"'  • ; 

which  were  as  follows :  As  H'lM      Dry  coal 

22  oS 

Moisture. .^.  ^^  4-7,, 

Volatik'  Matter "~  c-\  47  S4 

Fixe. I  Carbon ■'^■;,^  g  37 

•^t,  0.33  0.43 

^"•l'.''""\  ,       ■, 8,570         11,069 

British  thermal  units <'••"'" 
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.Mr.  Hiiisli  ill  his  report  on  the  .Imv  ;iii<I  .  •  cxpnsx'd  lii>  opinion 

that  "As  shown  liy  tho  analysis  the  lignite  is  ol  very  nooij  quality  with  a 
low  ash  anil  sulphur  content  ami  a  irood  heat  value.  I'  .'onipares  very 
favouraliiy  with -onie  of  th<>teainini:i(ial>  in  I  hi-  -eetion  .iii.l  i-  a  nood  fuel 
for  neiienil  Use.  I'he  proximity  of  the  fuel  to  the  cl.ay  in  thi-  (■a>e  makes 
an  excellent  propo>ition  lor  clevelopnienl.  The  co>t  of  mininu  will  not  he 
hinli  and  thecla\'  is  iiece->arily  remo\ed  to  net  (he  co.al." 

The  ahoM'  analysis  i>  -omewhat  >imil;ir  to  tho-e  ohtained  from  other 
lilinites  in  the  di>lrict  (Me  tal.le  on  p.ifie  |Si  :,nd  the  n mark  that,  "it 
compares  very  favoinalily  with  -olue  -te;im  co.iN  In  this  secih,n."  reijuires 
some  (|ualilicaiio!i. 

The  Melly  Hi\er  fomiation  on  the  north-uc-l  of  the  province,  accord- 
in^'  lo  the  m:ip  i»ued  l,y  the  <  aiiadian  « ieoloyicid  .><urvey,  (  xtend>  aloUK 
the  .Mherta  front  ii  r  from  U.iMi  i2lt  miles  west  of  .Maph^  (  reek  i  in  the-outh 
to  ahout  IS  niihs  north  of  Macklin  in  the  north.  The  ea>tern  liouiulary 
is  roughly  from  W.ilsh  to  .SmiiIi  Saskatchewan  h'iver  ahoul  1.")  mile>  ca.st 
of  Saskatchewan  l.andinj;)  theiic-  lo  While  Hear  l.aki'i  it  approaches 
near  Perdue.  \\  ilkie  and  Swinlmrni'  and  then  lurns  \Ve~t  to  the  .MIxTta 
]5oiuidary.  Tliis  comi>nses  an  area  of  alioul  l.jIMI  xjuare  miles  and  the 
deiiosils  of  lignite  have  hecn  comi)iited  hy  Mr.  Dowlinji  tohe.d  out  :5.()00,- 
OOO.OdO  tons.  There  are  in<licatioiis  that  the  di-irihution  of  lignite  may 
ext<'nd  outside  this  area  aNo.  hul  unfoi  I  unately  careful  records  Iim\c  not, 
in  most  cases,  heen  kept  hy  well->inker-.  ;ind  in  -ome  ca-.s  ilii.  infoiination 
ohtained  l.y  sinkinji  is  not  made  availaliie.  .\t  Salvador  li^nil;'  licd>  ^^> 
feel  thick  were  found  .it  a  .lepth  of  ■.'(10  feet  .and  :<  feet  thick  at  HIK)  fe.  t  dcei). 
Althoush  many  letter-  were  addn  s-ed  to  per-on-  re-ii|ent  within  lhi>  .area 
iiKluiring  for  information  as  to  diMONeiie-  of  liunite,  .i-  ,i  rule  the  rvplies 
were  negative  hut  this  is  oy  no  mean-  coiicliisivi  evidence.  ,or  in  some  ca.-es 
data  was  ohtained  from  railway  officials  .md  others  which  e\ident!v  ind  - 
eat.'tliat  there  are  deposits  of  liunil.' which  are  workahh-.  I'ro-pectiiiK  and 
development  will  no  doiiht  reveal  more  littnite  h,.d>.  Miid  until  this  T,'d<es 
place  it  will  heditticult  to  fix  on  a  location  for  the  eM.al.li-hmenl  of  jiower- 
plant  for  the  northern  parts  of  the  province. 

Since  writing  the  foresoint;.  a  copy  of  tlu  n  port  of  the  Canadian 
(ieolodical  Hran.di  of  the  Department  of  .Mines  for  KM  1  has  heeii  nreived 
and  in  it  there  is  a  paragraph  with  reference  to  lij-nite  tieiiosit  found  in  the 
Belly  IJiver  forniation  in  the  vicinity  of  Hrock  on  section  22,  iownshii)2S, 
ranne  20  west  of  the  third  meridian.  A  well  was  sunk  on  the  top  of  ;i  hilj 
and'oal  from  7  to  10  feet  thick  wa>  found  .••!  a  dipth  of  VM)  feet.  A 
sample  was  analy.sed  and  tla  results  were: 

^lo'stiirp 2.-).  70  percent, 

■    \olatile  matter 2ti.!C)  percent, 

Fi.xed  carbon 28.42  per  cent, 

-^••*h IS.'Xi  percent. 


100.00 


Mr.  Dowling  states  that  it-  is  (piite  evident  "that  if  only  samples  of 
the  solid  coal  were  taken  the  ash  content  would.  I'e  much  reduced,  Tl-.c 
locality  is  on  the  unforested  area,  and  this  ti,.ld  although  of  ahout  t'.e  grade 
of  Souris  coah  would  bo  valuable  to  the  surrouniling  district.  .Mining  would 
be  e.\i)cnsive  on  account  of    the  lack  of    timljcr,  but    as    the    country 
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is  dry  there  sc«.ms  to  U-  no  great  need  for  exjx.nse  in  .irainage,  and  tl.c 
rnof   ilthoueh  c'lav,  stands  up  well.  ,  •    xl 

Th  s  ,S  find   s  al.o,.t   100  miles  south-west  of  Saskatoon  and  .s  the 
nearest  ;.r.  sent  ex,K,sure  of  eoal  to  that  eity.     It  is  al.out  .,«)  nnles  .outh 

""*The':i:ihe::!  lignite  field  of  Saskatehewan  is  .drly  w.l.  int..sected 
,         -V       I       Ti,..    Cin'idiin  Northern  Hallway    from  Moose   .law    to 

em  portion  and  he  in  dir.-et  eomm.nueat.on  w.-h  l{e«n  •  ^ 

wavs  will  no  doul.t  do  mu.'h  to  o,H.n  out  new  nun..>.  .t  ti,..  d.  m..n.l 

"'"'n;!' w!'t;:;;"5ni.e  lield  is   al^o   provide,!   with    railroa.l   fu.;iliti... 
The  ^KXn^ortlt.rnlh.ilway  from  Alsask  to  Saskatoon^.. n.n^^ 

•iml  will  soon  lMO)Uilt  witiun  tins  area.  

When  the  western  lignite  field  is  more  fully  pro-i^et.d  and  market 
found  for  tie  f.::.l,  these  and  new  railways  will  alTord  ,  1.  nea.sary  fac.U- 
ties  for  iransport- 

DK.SCIUI'TION    OF   COAL. 

Ti  >  v.ninus  kinds  of  coal  to  lie  found  in  Cana.la  and  clsewh.-re  are 
t.on,- Without  regard  tot  a  f-Olo  u  w    ^  foniKitions  in 

•  1       o^sil  eoal.  <ueh  as  bituminous  eoal  and  anthracite. 

y  ,       hviding  lin.-  hetween  the  diffenait  eoals  is  m  many  .•as,,  mo^t 

,s  applual.l..  to  all,   rom  iiu  n|  ^  hvdrogen  .lecreases  as  the 


This  ratio  is 


H. 


(•  =  percentagc  of  Cnrhon. 
T,e"H,':r™;^u"u"nta":atio  ^.tween  oxygen  and  hydrogen 

.ogeSr  S  tatl^f  earhon  'O..^^^^^^:^  ^fe^irl^teS 
ratios  it  means  that  ultimate  a-tal  s  >  m  st  I     niach  o^^^  ^^^^^  ^^^^ 

the  proportions  ot   hy.irogen,  -'^''^'P'^.'^.'-.^^^t  always  availabU-  and 

r  i:s  is  ^^ii^d^o^io t;;^;i  z  ^..l  ....  of ... 

coals. 
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A  law  numbK>r  of  proximate  analyses  have  Ixrn  made  hy  different 
authorities  to  obtain  the  pro|M>rtions  of  hxed  earbon,  volatile  matter, 
moisture,  sulphur  and  ash.  Proximate  analysis  are  more  readily  made 
and  do  not  require  a.s  ureat  skill  or  knowledge  of  ehemistry. 

Mr.  D.  B.  Uowling  has  sugRested  another  rati<j  which  i.s  based  on 
proximate  analysis,  whieh  is — 

Fixed  carbon  nlus  '  ■>  volatile  combustible. 

Moisture  plus  '2  volatile  eombustibU'. 

Thi.s  formula  as  will  b<'  [H-rceivj'd  takes  into  reckoniuR  the  quantity 
of  moisture  in  coal  which  is  an  important  I'jictor  whc  n  contrasting  lignite 
with  other  coals. 

Adopting  Dowling's  ratio  the  classification  of  coal  will  \>c  as  follows: 

Arithracit) Dowling's  ratio      lo  up 

Semi-anthracite "  13  to  15 

Anthracite  coal "  10  to  13 

High  carbon  bituminous "  6  to  10 

Bituminous "  3 . 5  to  0 

Low  carbon  bituminous "  3  to  3 . 5 

Lignif  ic  coal "  2  5  to  3 

Lignite •'  (».75to2.5 

Peat "  Ix'low  0 . 5 

Peat  is  paiily  decompose<l  and  disintegrated  vegetable  matter  that 
has  accumulated  in  any  part  where  the  ordinary  decay  or  chemical  decom- 
position of  such  material  has  been  more  or  less  suspended,  although  the 
form  and  a  considerable  part  of  the  structure  of  the  plant  organs  are  more 
or  les?  destroyed.' 

teat  varies  in  colour  from  brown  to  black  and  in  texture  from  light, 
spongy.  Triable,  fibrous  matter  to  forms  that  are  nearly  or  ((uife  devoid  of 
structure  and  when  wet  are  as  plastic  as  clay  and  when  dry  form  dense, 
hard  mas.'cs  resembling  lignite.  P  at  in  its  raw  condition  contains  up- 
wards of  80  per  cent,  of  water. 

Lignite  or  brown-coal  whether  considered  physically  or  chemically 
may  be  justly  regarded  as  a  substance  intermediate  between  peat  on  the 
one  hand  and  bituminous  (oal  on  the  other.  There  are  no  hard  and  fast 
lines  of  division  between  the.se  substances,  l)\it  each  grades  into  the  other 
by  such  small  differences  that  it  cannot  be  said  where  one  <'nds  and  the  other 
begins.  Indocd,  so  closely  do  certain  varieties  of  each  simulate  the  other, 
that  there  is  no  test  which  can  decide  between  tluni  as  to  which  is  bitum- 
inous coal  and  .hich  is  brown  coal  and  the  determinations  can  only  be 
made  by  (iioir  geological  relation:;.^ 

Lignite  varies  in  texture  Irom  the  appearance  of  undecomposed  wood 
to  tough  sti  'icturelcss  coal,  and  in  colour  from  brown  to  pitch  black  lustre. 

There  arc  s<!veral  varieties  of  lignite  which  are  generally  named  accord- 
ing to  appearance,  structure  and  fracture.  Puch  as  pitchy  coal  (pith- 
Kohle),  slaty  coal  (SchulerKohle), earthy,  slablignite  (platteau-Kohle)and 
it  i.s  probable  that  Saskatchewan  lignites  are  similar  to  the  German  and 
Austria  pitchy  coal.  Cannel  coal  which  is  valuable  for  manufacture 
of  rich  gas,  and  jet  which  i?  often  worked  up  into  articles  of  ornaments 
belong  to  species  of  lignite. 

>  Bulletin  16^'"  Uses  oTPcatV'  U.S.^Bureau^f  Minos,'  1911.  ~~~ 

•  Brown  Coal  and  Lignite,  Edwin  T.  Dumble,  Texas,  1892. 
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WHS  «'niploy«Ml.  Coal  pn-fiMly  .«iiiiil:ir  to  iialiiral  liitumiii()ii>  coal,  \va: 
thus  ulitaiiK'il  from  |N'at.  willi  the  siinultaiM'ous  liU'ratioli  of  f(<'i><'^  I'otiKJst- 
itiK  rliictiy  of  carlioliir  aciil  and  tiK'thatic.  TIh'  i'oiii|><)sitioM  of  iIk-  coal 
proiluccd  varied  vvitli  llic  tcin|M'ratiirc  ami  duration  of  the  heating.  The 
carhon  in  the  artiticial  I'oai  was  hitjher  and  the  oxyuiti  and  hvilroKeii 
lower  with  the  increase  in  the  time  and  tem|)<r.iliire  of  healing.' 

AccordiuK  to  Mr.   I).   U.   Dowlinic  the  I'oal  lield«  uf  (  anada  ma\    U' 
Kruuped  rouKhl.x'  into  foiii  ureal  divisions: 

1.  The    Maritime    Province^,    No\a    Scotia   ami    New 

Mrufi-wick; 
Hituniinous  loa!  iini.\ 

2.  I'eiitral    Plains    and    Kd  Mountain,    Maniloha, 

Sa-katch<>«.iri,  .Mlierta  and  Mriti-h  ( ■olunilii,i : 

Anthracite  IIN).(NNI.(KN) 

Hituniinous  :i<).IHHI.(MH).IHMI 

Sulrhituininous  .iiiil  lignite  ll)().(Kin.(KMl.(c)0 
;i.   Pacific  ( 'oast  and  Western  Mountains: 

Anthracite.  t'lj  .INNI.IKKI 

Hituininous,  4(),(KM).(MH»,()tK) 

l.iKuite.  .'•<HI.IHMI.IHKI 

4.  Arctic-Macken/ie  Ija-in; 

'.ijjnite  only .  4!«i.<Mh),(Mn) 


I'liii-,  i'.ijni:ii<'<l 
:{..')II().<HKI,(MH) 


Tot: 


174.' 


.IHMl.tMMt 


I.itinites  and  >ul)-liiluininour  coal  then  fore  (iin>liti!te  .'iT  |nr  cent. 
of  the  whole  of  the  coa.    u  (  '.inad.i. 

A-  the  <iualil\of  the  fuel  a\ailalle  for  u>e  ha>  a  ino-t  import.ant  intlu- 
ence  on  tin  results  to  lie  ohlained  in  the  devclopuKiit  of  power  it  was 
necessary  to  collect  the  result^  of  analy>4'Mnade  l>\-  \.iric)us  .luthorilio  and 
to  carry  out  some  iniieiwudcnt  te-^l-. 

In  this  case,  owinjj  to  the  dela\-  in  the  iieli\ery  ol  a  cilminieler  .•mil 
other  appliance-  li<ces>ar\-  for  llii-  purpo-e.  the  MUliiinr  (if  -uch  li-lv  are 
coiiip.iralively  few . 

The  (juality  of  a  fuel  depends  on  its  calorific  \,due,  iiropnrlion  of  im- 
purities and  moi>tin-e  content.  Its  h;irdne-~.  li.'iliilily  to  weather.  Ir:in— 
port.-diility  .and  the  etVecl  of  h.-uidliiu;  .are  .'il^o  iuipoilaiit  f.actor-  when  e\al- 
u.ilinn  coal  for  iiidu>trial  and  doine-tic  u>e.  'I'lie  followint!,  anal>  •-  of 
local  lilinile-^  have  lieen  coll<"'te<l  together  so  a-  to  .ifford  -oUli'  mean-  of 
comparing  the  re-il!-  olit.ained. 
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It  is  evident  Iroin  the  I'orenoiiij;  tiKures  iji.it  the  dilTeieiit  Miniph's 
of  iidiiiteswere  not  t<'.ste(l  under  similar  conditions,  otherwise  it  is  (hlhciilt 
to  arcoiint  for  the  (htTerence  in  the  ratio.  Iniess  the  saniph's  ;ire  t.^ken  at 
the  mines  and  immediately  hermiticaiix'  seah  d  up  it  is  impo-sjiile  to  mai\e 
a  fair  comparison,  liul  uhen  -uih  precaution  is  taken  Ilowiinn's  fornMiln 
olTers  a  useliil  in(hcation  ;i~  tii  the  position  eaeii  samph'  occupies  in  the 
scale.  It  is  liiulil.v  essential  lh;it  tests  and  analysesof  .-ill  S;iskatche\v;iii 
lifiniles  should  lie  made  under-  -.laiid;ird  conditions  --o  as  to  arrive  at  their 
relative  \alues  as  fuel. 

In  the  •disen<'e  of  data  olilained  li>  ullini.-ile  analxseslhe  best  tli.at 
can  Ik'  done  under  the  prisi  nt  condition  i~  to  calcul.-ite  the  w.ater-free 
compo^itiiin  cil  ;i  few  retiresenl,ili\c  ^.ainple--  from  the  foreKdilit:  lijiure-. 
and  this  will  t:i\c  an  idea  of  their  relative  \, allies  so  f:ir  as  their  lixed  carl  ion, 
volatile  matter  and  ash  contents. 

(  ciMiMisii'iux  OF  W  \  rKi;-i'iii;i:-i.i<.M  rK,   i;i(. 


\olatilc 


Fixed      I     .\sh 


matter  '  ,      ( ';irl  on  ' , 


(  hiu-in  of  ( 'oal 

I'orler's  Mine,  ncai   I'istevan 
Taylortoii  mine,  near  Plstexaii 
JMU'eka  Mine,  ne.ar  l'!--le\  .in 
( 'on^umer's  .Min<-.  ~ou11i  of  .Mdo-i'  .l.iw 

M  iV  S  .Mine,  near  Iv-.ie\;in 

Dirt  llill- 

'i'alier  .Mines.  .\1!  i  rf.i 

S.  Sa-,kati'hew;iii  I!.,  near  .\le<licnie  ll.it 

Hill  (  nst  .Mine,  iie.ir  IMmonton 

Twin  City  Mine,  mar  IMmoninn 

Wilton  ^iin<•.  N.  Dakoi.i 

( 'c<lar  ( 'oiilee.  \.  I  )akiil,i 

liovf.  Tex.is 

.VH'.a,  Tex;,^ 

West  Mrfiini.a  ( 'o.-il  ,  .  . 

Itali.in  litinile 

Italian  lit;ni!e 

It    will    I Iiserved   ih.al    accdrdiiiK  to   the    foreij,oiim    linures    the   lifr- 

nites  in  this  province  which  cont.ain  the  liiKliest  pei'cent.'icr  cif  fix,  d  c;irl  (in 
and  lowest  percental'  of  ash  are  those  olit.aiiied  from  the  Dirl  Hills, 
hut  the  dilVerence  i~  small.  It  is  notice.alile  that  the  colileiil>  of  w.itei-free 
liuiiiles  are  nnich  more  uniform  th;in  would  iipjiear  fidm  the  complete 
proximate  tests.  .\  sin.all  percentanc  of  moisture  m;i.\  lend  to  help  com- 
hustion.  lint  the  lart;c  proportion  of  water  e(intaiiie(l  in  liuiiile  lias  the  eri'ect 
oi  loweriuK  the  ellicieiicy  of  operation  of  ;i  steam  ]il;int.  ■■The  h.armful 
efTect  of  moisture  in  coal  on  steam  holler  operiition  is  due  to  the  fact  th.-it  a 
1,-trne  p;irt  of  the  heat  held  liy  the  moisture  is  helow  the  temperature  of  the 
water  in  the  lioiler  and  hence  is  not  availalile  for  m,akini!:  stenni."' 

.\s  some  steam  is  re(|uired  in  connection  with  the  Kasifyiiin  of  lignite 
in  CMS  producers,  moisture  in  the  fuel,  within  c(ilain  limits,  is  not  ;i 
detrinuiit.  In  the  m.anut'.-iclure  nf  ir.'is  hv  drv  di^' lilatiiju  the  coal  must 
he  ;is  dry  as  possible. 

'  Hiiilitia  •->.    fiiitcd   Slates   liiirciiii   of  .Mini's  "  Norili  Diikui.-i  l.itjnilc  ;is  n  ImicI 
for  I'uwcr  I'Iniil  lldilcrH  " 
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22  Report  on  Coal  and  Poweh  Investioation 

The  conversion  of  liRnite  into  hriciuottcs  requin's  a  ccrt.iin  amount 
of  moisture,  indeed  in  Cermany  those  lignites  whicli  contain  al.out  40 
per  cent,  of  water  prove  to  lie  the  most  satisfactory  for  tins  purpose. 
The  ahove  points  will  he  more  fully  dealt  with  later  on. 
With  rcRard  to  liahilitv  of  lignite  to  weather,  its  transportahility 
and  the  effect  of  handling;  all  these  may  he  dealt  with  together  1  his 
fuel  wh.'.i  expose.l  to  the  atmosphere,  disint.'grat.^s  or  cruml.ie.s  although 
this  crumbling  prop<nsitv  prohaljly  does  not  cause  the  fuel  to  deterio- 
rate but  rather  to  improve,  it  nevertheless  tends  to  result  in  great.T  waste 
as  the  small.'r  i)articlcs  cannot  he  retained  on  th.>  fir.'hars  under  steam 
hoihT.  iMirlh.Tinor.'.  lignite  in  its  disintegrat<d  condition  entails  more 
labour  if  hand  hring  is  adopted. 

lignit.'  is  usuallv  transported  in  box  cars,  so  as  to  minimise  the 
slacking  process,  and  tlu'  coal  is  used  as  soon  as  practicabh-  after  its  arrival. 
The  <1ock  of  lignite  k<'i)t  at  any  works  is  comparativ<'ly  small,  owing  to 
the  above  d.'fect.  and  this  necs^arily  means  that  lignite  mimng  is  at 
present  more  or  U'ss  a  winter  industry,  whev.as  in  tlu'  interest  ot  th<' 
comm.mity  gewrally,  it  is  highly  desinible  that  it  should  aflord  continuous 
instead  of  intermittent  employment  for  the  workmen. 

Regular  operation  of  the  mines  mean>  it  the  iilant  is  more  fully 
utilisc.l  and  the  return  on  th<.  cai)ital  inv.-sted  is  greater.  1  he  \vorkmen 
will  !..•  mor.'  efhci.nt  an.l  pi' '  My  a  Ki«ater  out|)Ut  per  man  will  be  the 
result.  . 

Th.'  <|Ue-ti()ii  as  to  how  tliese  conditions  can  be  attained  is  one  lor 
furthir  investigation,  as  it  is  not  included  in  the  instructions  issued  lor 
the  prc-ent  iiuiuiries  and  report. 

Hv  virtue  of  the  fact  that  this  province  possesses  large  tracts  of  lignite- 
bearing  strata  such  fuel  has  the  advantage  of  freight  rates  over  the  im- 
porte<l  and  higluT  grade  coals.  Lignite,  however.  <ontains  a  i  irge 
proportion  of  hvgro>copic  wat<-r.  which  is  in  great  part  readily  dissipated 
on  exposure  to  air.  and  to  this  fact  is  due,  to  a  large  measure,  the  <h"fect 
which  it  iiosse-^ses  of  slacking  or  crumbling  when  .so  exposeil.  Kv.'U  alter 
long  exposuie  to  the  air,  lignite  often  contains  over  15  per  cent,  of  moisture, 
whi.'h  can  onlv  be  driven  out  by  suitable  h<.ating.  On  an  average  .50  per 
cent  of  raw  lignite  consists  of  water,  but  assuming  that  the  colliery  com- 
pany's siipnlie.1  onlv  ail-dried  lignite,  containing  say  1",  per  cent,  ot  mois- 
tur(>,  it  will  be  seen  that  out  of  every  dollar  paid  in  freight,  lo  cents  will 
be  for  conveying  wat^r. 

Penn-ylvania  coal  contains  from  2  to  0  per  cent,  of  moisture  of  which 
at  le  i-t  oiu-half  islost  bv  air  drving.  in  which  ca.se  only  about  1  to  3  cents 
out  of  each  dollar  i>  paid  for  a  commodity  which  is  worse  than  u.seless. 
The  co-t  of  transport,  as  has  already  been  pointed  out  in  this  report, 
constitutes  the  larg..st  .single  item  in  the  cost  of  local  fuel,  and  favourable 
or  unfavourable  freight  rate.-  re  sufficient  to  devlop  or  destroy  the  pros- 
peritv  of  the  mining  imhistry. 

V  high  gra.h'  coal  .'an  legitimately  stand  a  higher  freight  charge  than 
nferior  coal,  ami  when  regar.l  is  paid  to  the  development  of  home  industri..s. 
it  will  douhth'ss  be  recognised  that  .^ome  aiffeniitiation  should  be  made 
in  the  scale  of  freight  rates.  .\t  ,,resent,  freight  rat.'s  on  lignite  are  the 
same  as  on  anthracite  imiiort..!  from  the  States.  I'.stevan  lignite  at  th..  mine 
costs  under  S1.50  per  ton  an.l  freight  to  Rcgina  is  .?1.80;  the  distance  is 
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172  miU's.  The  rates  in  Texas  for  100  mil<'s  is  9()c  for  coal  and  60e  for 
lignite,  for  200  miles  S1.4()  for  coal  ami  Olc  for  lignite.  In  some  parts  of 
Texas  lignite,  despite  its  inferiority,  is  purchased  in  preference-  to  bitu- 
minous coal. 

Another  feature  under  this  head  is  the  time  taken  ;or  the  <lelivery  of 
lignite  to  the  consumer.  It  was  stated  hy  an  engineer  in  Winnijieg  that 
one  rea.son  for  discontinuing  the  use  of  lignite  was  that  delays  took 
place  on  the  railways,  and  as  a  large  stock  could  not  l)e  kept,  it  was  impos- 
sible esjx'cially  in  winter  time  to  assure  a  constant  supply.  In  the  event 
of  snow  storms,  for  instance,  the  main  lines  receive  first  attention  l)y  which 
imported  loal  could  he  delivereil,  hut  the  Souris  lines  were  left  uncleared 
for  a  longer  time.  Furthermore,  it  was  stated  that  even  in  good  weather 
delivi'ries  were  uncertain  and  therefore  lignite  was  abandoned. 

As  lignite  is  one  of  Saskatchewan's  products  it  would  ai)pear  reason- 
able that  some  consid<'ration  should  be  given  th<'se  ])oints  by  tlu'  authori- 
ties, whereby  a  prosperous  mining  indu-^try  could  be  built  up.  Uw  local 
freight  traffic  increased  and  <'heai)er  fuel  maile  available  to  the  mutual 
advii'itage  of  all  concerned. 

I'lidOlCTION    ANM)   CONSIMPTION    OF   LICNITK. 

Tiie  production  of  lignite  in  Saskatchewan  in  the  year  l',)ll  was 
206,77!t  tons,  of  which  aiiproxiinately  one-half  was  shippc<l  to  towns  in 
Manitoba,  about  104, (HH)  tons  tlKTefore  being  consumed  in  this  province. 
The  (juantitx'  of  coal  imported  from  fonign  countries  into  Saskatchewan 
during  the  year  ending  March  'M,  1!I12.  was  as  follows:' 

.\ntliracite bOo    tons 

Bituminous  round  and  run  of  mine :i02,!t42   tons 

Bituminous  slack,  such  as  will  |)ass  through  a  •' j"  screen. .  2!)   tons 

Total 803.(134   tons 

This  docs  not  include  coal  brought  from  .Vlbcrla.  etc.,  m)  it  appears 
saf("  to  I'stimate  a  total  consumption  of  .")00,(M)0  tons  of  im|)orled  coal,  to 
which  nnist  be  add;  '  104.000  tons  of  ligiiit<' making  a  total  of  about  ()()4.(I00 
tons  of  coal  consiM  ,1  in  Saskatchewan. 

1-ignite  theri>fore  represents  on  the  above  I'ouscrvjitive  b.'i>i>-  only  17 
per  cent,  of  the  total  con-^umptic)n.  The  iiopulatioii  is  otinuitcd  at 
,")()(). (MHI,  ^o  on  this  basis  the  coal  consumption  per  capita  in  lltll  was  one 
ton  of  imported  coal  and  0.21  ton  of  local  lignite.  There  is  ample  scope 
for  the  lignite  mining  industrx  to  develop  when  means  are  foiniil  to  im- 
prove this  fuel  for  general  use. 

Lignite  beds  are  to  be  found  in  the  I'nited  States  of  .\ni(  rica.  North 
Dakota,  the  nearest  State,  jiossesses  about  3.").00()  s(|uarc  mile>  of  lignite- 
bearing  beds,  which  are  reputed  to  be  capable  of  producing  .")l)0,000  tlOO.OOO 
tons.  In  lltlO,  400.000  tons  of  lignite  were  mined  giving  (>niployin<  r.t  for 
534  men.  I'ntil  I'.KX)  mining  operations  were  carried  on  in  ;i  >niall  way, 
princi|)ally  for  the  ))urpose  of  supjilying  ranchmen  with  fuel.  "Since 
that  time,  however,  production  has  bccnstinnilated  xiniewhat  through  the 
act  of  the  North  Dakota  Legislature  winch  comiielled  the  use  of  North 
Dakotti  lignite  in  all  state  buildings  and  institutions.'"- 

'Statement  siiipplied  1)V  the  Commissioner  of  Cu.^toms,  ()tfa\v:i. 
="Co!il  Piodwtioii  in"l907,"  U.SA.  Heport  by  Mr.  K.  \V.  Parker. 
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LiRnitc  I: 


Hepout  on  ("oal  AM)  Power  iNVErt-ncATioN 

foim.l  in   Montana,   Wyomiun,  Colorado,   New  Mexico, 


WnshinVon.  California,  Oregon  ami  oIImt  States,  l.ut  mm.nn  oiHrations 
nre  .  t  on  an  extensive  seal...  I'rol.ahly  the  largest  pro.lueer  and  eonsumer 
lignite  in  the  Inited  States  is  Texas. -.vluTe  l.i:U.  .nen  areemployed  n 
ils  the  sanu.,  pro.h.ei«.  SK1,.KH)  tons  in  1910  at  an  ''V-;a«<'  Pr^« 
S7  cents  iH^r  ton  at  the  pit  mouth.  The  known  lignite  ar.^as  in  Itv..-^ 
e^vlVal-m-t  2.(KM)  s.,uare  n.iles.  while  tlH.re  are  aluMit  5H,0()()  -.'-re  m^s 


ar( 

of  lisnitt 
mini 
K 

cov 

which  niav  contain  workaMe  beds  ol  njjnue.  .  ..<■  '-;•■"""  "'■"■■:"■ 
rullplv  of  liKnite  is  ,.lace,l  at  •2:J.(MM.,.HH).()(HUo;{0,(M)(),.)(K),.)<M)tonsof  which 
onlvO.l  of  1  |MT  cent,  has  lM'enmine<l.  ,     »      .     i;„ 

There  are  also  lifinite  heds  in  Ta^nania.   New  Zealan.l,  Australia, 
India  and  on  the  Kuropean  Continent.  ..  o.wwuhmM) 

The  pro.luction  of  litinif  in  Austria-Hungary  was  ov.r  20,0(H),(K)0 
toiisinUtU.     Itwasl(i.(M)0.(K)(ttonsinlS!tl. 

Ifdv  has  extensive  deposits  of  lignite,  hut  no  i.articulars  are  availal.le 
,t  „,.  I  t  toshow  what  is  p'roduced,  l.u,  in  ISiU  it  amounted  ro  40..,.H...  tons. 
'  In  (iermanv  statistics  show  that  the  lignite  mnun^  industry  has  de- 
veloped to  a  much  sreat.T  ..xt<.nt  than  in  any  oth.-r  eounf.-y  1"  l^^^J. 
lO-lr.'.OOt)  tons  were  pro.luce.l.  in  IS'H.  lO.SlS.tMHItons,  and  trom  1!H)2 
to  I'.ii  1  the  following  tal)le  will  sjH'ak  for  itself: 


Year 
1<«»2 

l«.K):5 

I0'.>4 

KK)."). 

190(). 

1907. 

ITOS. 

190(t. 

lOlO. 

1011 


l'nissi:i  oiily 
tons 

.3(»,22S,()(tO 
:iS,4t«.00() 
4 1.1.')  1.000 
44.14!>.()00 
47,'.tl2.000 
.-)2.(i74,000 
,V).4.")7.000 
,-)(i.04f..0O0 

.■)(). .")7:i.ooo 

CO.V.Il.OOO 


Whole 
( 'ipnimny 

Ions 
43,12(),000 
4.),Sl!t,(M)0 
4S,(.:{."),()00 
,-)2,. '.12.000 
,-)t),41.').000 
02,3in.OOO 
()7.()  15.000 

()S,2.");i.ooo 

()'.t.lO.').(HM) 
7;i..")17,0OO 


por 


■n,  ,1,,.  al.ove  mu.t    i>e  added  ahoul    S.()(M)  000  tons  ol   lignite   im- 
,,,1  f„„n  Austria,  as  wil  as  a  large  ..uantity  of  lignite  hnquettes. 
'  ,),  ,1„.  ..hove  quantitv  of  lignite  M.out  80.000.000  ton.   were  m  1011, 
,.o„v..rt..d  into  l.ri.iuettes.  which  form  the  chief  household  lu<-l  .a  many 

'"''''' l^Tlin  alone  consum..^  an  average  of  over  100.000  ,on>  of  iigni...,  and 
aritv  a-  fuel  the  toUowing  figures  liave 


to  >how  Its  popul: 
from  •Hiaunkohle 


Imm'ii  extracted 


August.   I'.tl: 
15erlii\ 


l.cipziK 


Dresden 


1910 
tons 


Total  t)it.  coal 

anil  liiJinti' 

.Vastiiahrowi.-coal 
(lernian  brown-coal 
(nher  brottii-riiul 
(lernian  lui.  foul       • 
Knglish  bit.  coal  — 


3,333,722 
0  I'r 
,     35.2';: 

;    3!»'5'c 
,    2.1  2'  c 


Htll 
tuns 


1910 
tons 


1911 
tond 


1910 
tons 


1911 
tons 


3,339,707 

O.l'ic 

38.2'"c 

i 

1,(W3,470 

2.i',:i 
74. 9":^ 

1,' 

7 

37  4', 

24  3-^ ; 

!   23.0';c 

2 

1,722,274 

1.9--; 

6.S';;. 


21  3' 


979,0.')0 
35.1'c 
20.8' b 
1  7' ; 
42.4<,( 


1,102.411 

\     23.0'!; 

I    i.s':;, 
;  41.  r^ 


'UcrgwirtschaftlUhe  Mittcilungcn.     Jan.-Feb.,  191" 
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P'roin  the  forcRoiriK  tiihlc  it  will  U'  ohscrvcd  that  from  oiic-tliird  to 
thn'<'-(iuart(>rs  of  the  total  coal  consumed  for  city  use  is  lipiiilc,  citlicr  in 
its  raw  condition  or  as  l>ri(iucttcs.  Although  no  ilitTcrcntiation  is  made 
above  as  to  the  class  of  liKnitcuscd  it  will  lie  well  to  rememher  that  in 
( ierniany  there  an'several  kinds,  but  at  present  no  data  is  availal)le  as  to  the 
kind  most  used. 

rSKS   OF   SASKATfllEWAN    LICNITK. 


The  nuniher  of  laipe  consumers  of  lignite  in  this  province  is  compara- 
tively small.  The  Hohin  Hood  Mills,  I,imifi<i.  .Moose  Jaw  is  probably  the 
largest  consumer.  Tliey  have  four  170  II. I'.  20  feet  by  (i  feet  return  tube 
boilers,  the  furnaces  are  fitt<'d  with  rocking  bar  grate>  and  lignite  i>  hand 
fired.  The  new  boilers  will  shortly  be  lixed  in  place  and  provided  with 
another  type  of  furnace;  an  induc<(l  dra\ight  ;in(l  economisers  will  also  be 
in  working  oiH'ration. 

Lignite  has  occasionally  Ix'en  used  at  Moose  Jaw  i)ower  house, 
but  the  e(iuii>ment  was  not  adapted  for  this  fuel.  TIk"  >ame  remark  is 
applical)le  to  Hegina  jiower  house. 

The  Western  Dominion  Coal  Company  have  at  tlu'ir  mine  at  Taylor- 
ton,  four  return  tube  boilers  developing  a  total  of  3.")0  H.P.  The  grates  are 
fitted  with  herringbone  firebars,  which  were  stated  to  give  good  results. 
The  fuel  used  consisted  of  fine  lignite  .-lack  from  the  screening  machines. 

At  the  Manitoba  and  Saskatchewan  Mine,  near  Taylorton.two  ',tO  11. 1'. 
boilers  are  in  use  which  are  hand-fired  with  fine  lignite  slack. 

Lignite  is  consunwd  at  the  Kstevan  power  house  where  two  12-")  H.P. 
Robb  return  tutx^  boilers  are  instalhd,  to  which  reference  will  be  made 
later  on. 

At  Weyburn.  lignite  is  consumed  for  raising  .  d  at  Houleau 

it  is  used  in  connection  witli  a  Smith's  200  H.P.  suctK  gas  producer 
to  oix>rate  one  172  brake  HP.  gas  engine  for  generating  electricity  and 
pumping  water.  Another  gas  i)roducer  plant  is  also  in  use  at  Swift 
Current.     This  was  built  by  Messrs.  Crossh'ys,  Manchester. 

The  Eureka  Coal  and  Brick  Company,  Estevan,  u.se  run  of  mine  lignite 
obtained  on  the  site  for  raising  steam  ami  for  burning  brick. 

At  the  Bienfait  (C.P.H.)  Mine  n<'ar  Estevan,  there  are  tAVo  (one  150 
H.P.  and  one  50  H.P.)  boilers  and  the  fuel  is  lignite  slack. 

With  the  exception  of  Ivstevan  and  Weyburn,  where  special  tests 
were  made  by  Mr.  R.  N.  Blackburn,  Wh.  Sc,  provincial  chief  boiler  inspec- 
tor, and  which  will  be  dealt  with  hereafter,  it  was  not  possibh'  to  obtain  any 
statistics  as  to  the  results  secured  as  to  efficiency  and  economy,  but  in 
each  case  the  persons  in  charge  generously  supplied  what  data  they  had 
in  this  resp<'ct. 

The  Consup.-r's  Coal  Com]iany  of  ^bJ0se  ,Iaw,  this  year  sent  eleven 
tons  of  lignite  to  the  Mines  Department  at  Ottawa  to  Iw  tested  in  the 
producers.  The  department  conducted  the  test  for  th(>  purpose  of  a.seer- 
taiiiing  its  u.s<>fulness. 

Eleven  tons  proved  to  U'  insufficient  for  the  determination  of  the 
volume  of  "US  in  cubic  feet  produced  per  ton  of  lignite  gasified. 

Mr.  B.  F.  H.ianel  the  chief  of  the  division  of  fuel  and  fue  testing, 
in  his  report  dated  July  12,  l;)i2,  made  lii<-  following  oi>.M-rvalion,s: 

"The  lignite  was  burned  in  the  Westinghouse  double-zone  bitu- 
minous gas  producers.       The  producer  wa.s  first  built  up  with  Pittsburg 
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bituminous  slack  coul.  with  wlm-h  the  staff  of  the  fuel  division  had  prc- 
SuTknowi..dK,.  -md  exp^-rience.  when  this  was  partly  run  through,  the 
pr  Ju«"  vas  fe.l  with  li«nite.     P;or  the  pur,K,se  of  --rtauunK  the    ft- 
•ienev  of  anv  fuel  in  a  producer  of  this  type  and  capacity  (12.)  »»-f  )  '»«* 
h "  ^lun     of  gas  produ.<.d  .x.  ton  of  fuel,  it  was  necessary  farst,    hat   he 
nrocucer  contained  no  fuel  other  than  the  sample  to  be  tested  at  the 
Sme  the  ^.Jt  clmenced  un.l,  second,  that  the  test  was  continuous  and 
ot  suffi  ient  duration  to  ensun-  that  the  condition  and  the  aiiiount  of  the 
tril'irproducer  at  the  ...ul  of  the  run  was  the  same  as  at  the  beginning 
and  such  te^t  is  generally  of  (iO  or  more  hours  duration. 
The  following  points  were  observed: 
1.  The  iK'haviour  of  the  fuel  in  the  producer. 
•'    The  most  efficient  methoil  of  operation.         .      .      , 
:i.  The  suitability  of  the  gas  generated  for  burning  in  the  gas  engine. 

V^'Setgni't.  can  U>  fed  into  the  producer  in  the  condition  it  is  un- 
loade.'l  fromtlu.  car.itbeing  unnecessary  to  submit  it  to  crushing,  the  larger 
ni.-ces  iH'ing  broken  when  d.'emed  necessary  with  a  sledge.  , ,    „„„ 

•^  2  The  fuel  burne<l  uniformly  without  the  formation  of  troublesome 
clink^^r  nd  when  the  attendant  had  acquire,!  the  method  of  o,K.ra  ion 
S  little  attention  other  than  f..e,ling  the  fuel  and  poking  the  hres  of  the 

^^°  3"^.::g:  ;.S.S  -  ta;  free  and  the  l-ting  value  sat^sfacto^ 
4"  Te  engine  was  oiK-rated  at  a  load  of  50  brake  H.P.  for  about 
40  m  nuVes.  a"d  when  examined  at  the  termination  of  the  run,  the  valves 
wr-re  found  to  be  exceptionally  clean.  , 

5  Ta  result  of  this  test,  this  lignite  may  be  pronounced  as  an  exce 
lent  fuel  for  the  prod'-tion  of  ]H)wer  when  utilised  m  a  producer  gas  plant. 
h?f  el ..  s  t  r  V,,  from  the  mine  requiring  no  further  treatment,  such  as 
crushing  The  tendencv  moreover  to  the  lignite  to  .hsintegrate  into 
^mall "r'agmems  on  exposure  to  the  air.  does  not  in  any  way  interfere 
with  its  operation  when  burned  in  a  gas  producer. 

Proximate  analysis  of  the  lignite  by  fast  coking :       per  cent . 

Moisture ox  90 

Volatile  combustible  matter ^^  ■  ^^ 

Fixed  carbon „ '   _ 

Ash ;_:_ 

100.00 

,,  ,  ...     39.29 

'X°K*'\.„ .1  to  1.10 

Fuel  ratio 

Calorific  value  of  moisture  free  fuel  10,000  i>ritish  therm.-.l  unit. 
'"  Average  effective  calor  fie  vaue  of  gas  per  cubic  feet,  115  British 

*'""^L"^L':Tgafgenerated  ,.r  ton  of  lignite  and  the  thermal  effi- 
..u-nc?we  e  noTdetermined.  The  indicationsjK,wever  are  tha  Jey  would 
have Len  satisfactory  if  the  test  could  have  been  run  for  60  hours^ 

In  the  autumn  of  1906  the  C-vnadian  Government,  through  Dr.  A.  P. 
low  iirec^^r  o  the  Geological  Survey,  decided  to  undertake  a  study 
oUbeSsof  the  Dominion,  somewhat  on  the  linesof  the  fuel  tests  which 
ha  e  dreadv  bSn  commen  ed  by  the  United  States  Geological  Survey. 
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But  inasmurli  as  tho  frovcrnmcnt  had  not,  at  Ottawa,  any  suitable  mechan- 
ical lalioratory,  and  as  research  work  had  already  iK'cn  done  hy  the  Mining 
Department  of  Mcdill  I'niversity  on  a  numher  of  Western  coals,  Dr 
Low  invited  Dr.  Porter,  the  head  of  the  department,  to  undertake  the 
large  investigation. 

This  was  agreed  to  hy  the  I'niversity  (iovernors  provided  the 
(Iov<'rnment  would  pay  for  supphinentary  e(|uipment  and  all  additional 
expenditure.  The  railway  conii>anies  agreecl  to  convey  the  coal  free  of 
charge.  When  the  ( 'anadian  Mines  Hranch  was  estal>lishe(l  under  Dr. 
Eugene  llaanel,  the  above  arrangement  was  adhered  to.' 

The  series  of  tests  commenced  with  the  W<stern  lignites  to  which  the 
down-draft  producer  seeim'd  well  suited,  practically  no  tar  being  found 
in  the  gas  as  it  left  the  producer.  With  these  coals,  in  fact,  the  scrub- 
ber seemed  to  take  little  or  no  tar  out  of  the  gas  nnil  the  same  remark 
applied  to  the  washer,  and  in  some  trials  with  these  coals  the  latter  appar- 
atus was  not  used  at  all. 

The  methods  adopted  in  making  these  tests  are  fully  described  in  the 
report  to  which  reference  shouhl  be  made  for  fuller  particulars. 

Only  two  samples  of  Saskatchewan  lignites  were  tested  in  the  gas 
producer  and  these  were  from  Western  Dominion  mine,  Tayiorton. 

The  following  results  w<'re  obttiined: 

Western  Dominion  Mine 
Run  of  mine  ligniti': 

Duration  of  trial  in  hours 24  1!) 

Proximate  analysis  of  coal  as  charge<l: 

Fixed  carbon,  iier  cent :U).7  .32.2 

Volatile  matter,  ynT  cent 32. S  43.3 

.\sh,  per  cent 7.2  II .  1 

Moisture,  per  cent 23 . 3  13.4 

Calorific  value  of  coal  as  charged,  B.t.u X,.3(M)  •,).37() 

W<'ight  of  coal  charged 1,1)2.5  1,475 

Weight  of  dry  coal  charged 1,247  1,278 

Refuse  removeil  iluring  trial 

Prox.  analysis,  fixed  cr.rbon not  38 .0 

Volatile  matter,  percent taken  !t.8 

Average  depth  of  fuel  bed  above  orifice  in  inches 3.') .  0  .34  . 0 

Total  gas  as  metered  during  trial  cubic  fe<'t 71,5!t.")       .■)9,20() 

Average  temix'ratun-  of  gas 

Ix^aving  i)ro(hicer  in  degrees  Fahr .")2',)  .")20 

Averag<'  higher  calorific  value  of  gas  (as  metered)  by 

oalormeter  in  R.t.u.  per  cubic  foot 118  124.2 

Average  higher  calorific  value  of  gas  at  (iO  (leg.  Fahr. 

and  14,7  lbs.  sq.  in.  by  calorimeter  in  H.t.u.  per 

cubic  foot ' 122.4  128.3 

Average  lower  calorific  value  corrected  from  gas  analysis 

in  B.t.u.  iH'r  cubic  foot .  112.7  117.4 

Average  analysis  of  gas  by  volume: 

Carbon  dioxide,  COo  per  cent 11.7  11.6 

(Jxygen,  Oj  per  cent 0.9  1.0 

Carbon  monoxide,  CO  per  cent 15.05  13.3 

Hydrogen,  H^  per  cent 11 .48  14.0 


'  Investigation  of  the  Coals  of  Canada  by  Dr.  Porter  and  Mr.  Dursley.  Vol.  1,  1912. 
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Motlia.;*'.    'Ml  P<''' '■'■'»> 

Ktlivl<'-.<'.  ('..11,  per  I'i'iit. 

Avci-MUf  su.li.in  :it  pr..ilii.'.i-  in  iihIk-  "I  «.il'i' 
AvcrniK'  iii.-Mii  .-IT.  pr.->iirv  jiii^  .iKii"''  ••vliii^l'i'  m 

cjitor)  poimii''  IMT  s<|ii;iir  iiicli 
AvcrniK'  H.H.l".  corr.Ttr.l  lor  i£;i-  Mown  olf 
Av.  r;iir<'  H.ll.l'.  "'•'.  I<'-*  |«>w<r  for  MUxiliMii<«  . 
ComI  i-lKirnfii  p<f  lionr,  11)^. 
(■o:ili-h:;r(;v<li«Ts.niarrl'oot  fu.'l  l.-.l  p-T  liouiin  li.: 

Cojil  p<r  H.ll.l'.  (Kiti->i  |x'''  li<"i'.l'- 

Coal  per  H.H.I'-  ni.'t)  ikt  lionr.  lli> ■; 

Sl:ilicl:inlKM.-al  1  I  7  11». -<|iian' ilicli  iiiiil  (><• 'I'Sr.  I' 

IMT  iiour,  riihic  liM't 
StaiulanI  pis  imt  11>.  of  coal  cul"'!"-  IVcl 
Steam  used  p<r  ll>.  of  foal 
Wat.T  used  IM'I  11>.  of  coal,  in  H'- 

Ellicicnrv  of  pio.lncT  liaxd  on  laloiilii'  valur  ol 
anil  I'oal  cliarui'il-  P'T  "<'"'■ 

IVt.ii.  in  I'oal  chaificil  p<  r  HH.  I'. II 

\„  i,l....,l  p,.„lu,vr  i£a~  ^l-.uia  .o.uain  api.roxin.at.ly  on.-thinl  .arhon 
,„o.>oNi.lran,i  two-lhw.ls  ni.roK.n.  Imt  in  pra.tin;  i,  ,snnpo--,l.l.-too  .ta  . 
s„,.h  ivsults  iH.raux.  rarhon  dioxi.l.  i^  always  toun.l  m  cvai..,  ..  1. « 
v.'lun...  ,l,.p..n,linv^  on  tlu-  tinMUM-atuiv  of  th..  Iwat  w.tlnn  .h..  pnulucT. 
and  othff  iM.iKlitioii-.  ,  r 

Tl„.  -luant.tv  of  .oal  ,l,ar,.d  p-r  hrak.  hors.  powor  hour  n>  n.a.n  of 

„,..  l,i„„n!nous  .;ia.s.  sw.h  a^  tho~..  from  N-v^^-"'!'.  •^"«7;'-""  ,^"    :^ 
( ■,.|„,„l,i.  ..x,......l..d  1  l,a,  in  th..  -as.,  of  th..  Souns  h^mt,.;  an.   th..  ■      . 

ol„„u,..l  with  S.,u.i-  r„nnt..wa...nly..v,.|l...l  l.ysom.-ot  th..  l...tt..r  l-.tu- 

""'"'rh..'M.jntr.al  ivport  >tat..~  that  lisinit,.  an.l  lifiniti..  ...als  from  Sa.s- 
kMt.lu.wan  an.l  AllH.rta  ,.rov...l  ..x....ll..nt  f..r  ..s..  iiMh..  .lown  .Iralt  pr.,dn....r, 

,no.t  ..f  tlH.n.  r,..,uir...l  no  sf.am  at  all.  an.l  >on>..  ..I  th.  n.  «av..  so  htth.  a 
tnt  Ih..  wasli.r  ..oul.l  1".  .Iisp..ns,..l  with.  'riM-y  all  hav.-  low  .•aloutu. 
vahus,  ar..  mo.i..rat..ly  hi,:h  iu  ash.  an.l  ..ontain  .nu..h  mtrmsu-  moistur... 
'rh..v  w.ath.r  rapi.llv  and  Invak  up  in  th..  pr.„lu....r.  Coo.  ..fh,;!....--.  s 
'v.U  ..h.ain..d  in  .'a-.h  ..as.  .  with  ,as  .,f  hi,h  .-aL-riti..  valu.. :;"'» ;;>"""" 
,,u.,litv  V..rv  littl..  att.ntion  t..  th..  iir..  wa>  n.....l...l  an.l  with  most  ot 
th."  sampl..s  ti,..  producr  ...uld  hav..  h....n  run  without  th.-  .■xh:..ust..r  as  a 

suitioii  pr.Mluctr.  .1,1,,    ,„<».i 

I„  !.om.,...ti..n  with  T...ylorton  li^nit..  U  shoul.l  1...  not... I  that  m-x.m 
w....ks  i.lurin^r  whi..h   th..  fu..l  was  k.'pt  in  bajjs  in  a  .Iry  sto.v)  ..apse. I 
Wtw..,.n  th..  two  trials.     Th..  ..han«e  i..  th.;   ..ompos.t.ou  j.t   th.- l.,.u  e 
.lurins  this  tim..  is  w.-U  shown,  l..it   th,.  afi..mK  pr.H....ss  .h.l  not  s....m  tt 
iifik..  it  l.'ss  suitahlc  forus.intlupro<lu<...r.  .,11 

Th..  f.,ll..winK  tabic  is  an  oxtra.t  from  the  Montn.al   r,.port  an.l  will 
Ik.  useful  to  .■.mii)are  the  ...suits  ol.taiiu.d  with  varmus  hsTnifs: 
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Th..  follouinK  tahl..  i,  also  tak.n  from  Xhv  Montreal  npurt.  an.l  in 
s»'lf-«xi)lanalory. 

H<-at  valu,.  ..f  roal  rU.m^i  Iht  H.H.P.  1«t  hour.  (CniN  arrauK.-l  m 
order  of  aiiparcnt  tcononiy) 


Ut'scription  of  Coal 


1  icnitc  Slratluona  ( "oal  <  o..  K.linonton.  Mtii 
Lignite',  Wester..  I )om.  Collieries  Ltd.,   Taylorto,,,  .-«:.- 
Coal,  t  row's  Nest  Pass  (  oal  ( '.«..  I'er.iie.  H.( 
LiKiiite,  Staiular.l  Coal  Co.,  Kdmouto...  Alta.^^ 
Coal,  Crows  Nest  I'ass  Coal  Co.,  IVrnie  ami  Miel.el, 

Coal,  Kii.R's  Mine,  Miii'o,  NH 

Coal,  Nicola  N'alley  <  'oal  Co.,  CoutUf,  H.(  .    

Coal,  latercolonialCoal  Co..  Westville.  N.S. 

Coal,  H.  W.  MeN.il  Co.  Ltd.,  Ca.imore.  Altn 

Coal!  Hankhea.l  Mines,  Ltd.,  Hankli<'ad.  Alta. 
LigHitie  Coal,  Allnrta  Hy.  &  L  Co.  Ltd.  Letl.l..;.dge. 
Coal,  Nova  Seotia  S.  &  C.  Co.,  Syd.iey  Mines   N.>. 
Ugnite,  I'arkdale  Coal  Co.  Ltd.,  H.lmonton,  Alta    . 

Lignit",  Canadian  West  Coal  Co.,  TalxT,  Alta 

Coal,  Aeadiaii  Coal  ( 'o.,  Stellarton,  N.S.  

Coal.W'estern  Fuel  Co.,  Nanainio,  H.C .,  , 

Coal,  Canada  Coal  &  Hy.  Co.  Lt<l.,  Joggins,  N.>..  . 
Coal.  Inter.  Coal  *  Coke  Co.,  Coleman.  A  ta    ^    _ 
Coal.  Cumherlaiul  Hy.  \-  Coal  Co..  Spnnghill,  N.^.. 
Coal.  Ci'ow's  N.'st  I'ass  Coal  Co.,  Femie,  n.(  . 
Coal.  Dominion  Coal  Co..  Ltd.,  Cdaee  Hay,  N.>. 
Coal,  Dominion  Coal  Co..  Ltd..  Cdaee  Hay,  N.>. 

Coal   Wester.i  Fiul  Co.,  Nanaimo,  H.C 

Coal.  Aeadia  Coal  Co.,  Ltd..  Westville   N.S.  ^^^ 
Coal,  Hiehmond  Coal  Co..  Ltd..  Port  Hood.  N.S.   . 
Coal    Dominion  Coal  '■  o.,  Ltd..  C-laee  Hay.  N.S. 
Coal,  Leiteh  Colliers.  Ltd..  Passl.nrg.  -Vita. 
Coal.  Dominion  Co-.:  Co.,  Ltd.,  Cdaee  liay,  N.S. 


H.( 


Alta 


H.t.u.  IXT 
H.iLl'.  P.hr. 


ItillHI 
1H.'.»'24 
•_'0,4(H» 
20,470 
20,7SO 
21,407 
22,2tK) 
22,4<)3 
22,.")«6 

2:Lttoo 

2:LtH»> 

2;{,2l)0 

2:L330 

23,3.')0 

2:{,t>.")0 

23,7t)0- 

23,840 

24,800 

27,  HK) 

20.730 

30,500 

30,t>!tO 

,,.\7!M) 

31,010 

31,703 

32.4.-.0 

33,210 

3(),()30 


difficult  ...  haiuile  in  a  gas  producr  of  small  size. 

Reference  might  with  advantag.-  hv  her.-  m.ide  to  th.-  ^^--f^J^J 
num  .'r  o  t"  st.s  made  at  St.  Louis  l.y  th..  Cr^it.-d  States  ^-"'^ ^'-'l  ^^  >.' 
Ll  the  Hureau  of  Mines  De,«rt.nen^^  L.gnKe  J>om  h^^^ 
vir^nt.iti<i  'inii  other  State^  Were  tested  under  r-ow  w"."  .  iiui-n 
t  at  Monlr"i  I  ut  the  results  obtained  at  St.  Louis  were  still  mor..  favour- 
hl.  A  fisfhss  gas  engine  should  operate  on  10,000  B.t.u  per  one 
Se  hie  Tow 'r  Perll^ur,  L  even  allowing  for  contingencies  and  increas- 
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ing  th«-fM-  fiKun-s  to  iri,(KM)  B.t.u.nt  Montnal,  10,4!M)  to  3(i,(W0  H.t.u.  were 
rr(|iiir<Ml  [ht  one  brake  liorw"  |)ow<t  por  hour,  wlirrifw  at  St.  Ix)uis  it  ranged 
from  !(,!»"()  to  1:1,770  H.t.u.'  as  will  Ik-  seen  later  on. 

Tlu-  Moiitri  III  Steam  Tests  of  1!K)S  include  one  lignite  from  the  West- 
ern Dominion  ( 'ollieries,  Taj  lorton.  The  following  purtieulan*  have  Ix-en 
taken  from  Volume  11.- 


Duration  of  trial.  S  70  hour!» 

Proximate  analysi.s 

Fixed  tarlwn 42  '.t  ix-r  eent 

Volatile  mutter 4!»  0  jmt  eent. 

Ash SI  |MT  cent. 

Moir-ture  111  roal  as  fired .  20  7  {mt  eent. 

WeiKJit  ot  coal  as  fired 4,.'W0  Ih.s. 

Weight  of  dry  coal .  3,219  lbs. 

WeiRht  of  clinker I,'i2  lbs. 

Weight  of  ash 113  lbs. 

Ash  and  clinker  in  dry  coal H .  2  [x-r  cent . 

Weicht  of  feed  water 1  j,lt)4lbs. 

Dry  coal  |ier  hour.  :{70  lbs. 

Dry  coal  per  hour  jwr  .s<iuare  foot  of  grate 22. 1  lbs. 

Coal  as  (irtd  (XT  sciuare  foot  urate  iHT  hour 31..")  lbs. 

Steam  iHT  hour  corrected  for  moisture l,73t>lb,s. 

I'^qiiivalent  evaiMjnition  per  hour  from  and  at  212  decrees 

Fahr 2,0«il  lbs. 

Steam  press\ire H".  1  |bs. 

Barometer 2!». 70  inches. 

TemiHTiiture  of  feed  wat<T 73  ilenrees  Fahr. 

Pressure  draft  between  ash  pit  and  dumper O.itO  inches  water. 


0  I)  IHT  cent. 
.')(•  7 
3  31  lbs. 


lO.fi'H)  H.t.u. 
.V2  .">  per  cent . 
50.3  per  cent. 


Moisture  in  steum 

Hoiler  horse  power 

Water  apparently  evaporated  (mt  lb.  of  coal 

lC(|uivalent  evaporaiion  from  and  at 

212  (leg.  F.  (XT  lb.  of  coal  as  fired 3  111  lbs. 

212  (leg.  F.  |MT  lb.  of  dry  coal .■>. -)7  lbs. 

212  dcR.  F.jxT  lb.  of  combastible ti  33  lbs. 

("aloritic  value  of  coal  as  fin'd  (wr  lb 7,.")20  H.t.u. 

Calorific  value  of  dry  coal  as  determined 
Boiler  effi<iency  ba.sed  on  combustible  consumed 

Boiler  effic.i*  ncy  ba.sed  on  dry  coal 

Dry  Hue  gas  |)er  lb  of  dry  coal 12.2  lbs. 

Heat  of  fuel  in  dry  flue  gas 13 . 5  per  cent. 

TemiH>rature  of  escaping  flue  gas  at  damper i578  Fahr. 

Remarks, — Fire  s<'emed  to  Im-  most  intense  at  edge  of  grate.  Dif- 
ficulty in  getting  air  through  body  of  fire;  clinker  hard,  but  ea.sy  to  remove, 
no  smoke. 

Professor  Durley  adopted  as  a  standard  the  result  obtained  by 
using  C.eorge's  Creek  coal  from  West  Virginia  and  to  it  correlated  the 
results  obtained  on  testing  Canadian  Coals.    This,  of  course,  had  no  refer- 

'Resume  of  Producer  Gas  Investigations,  1904-1910,  United  States  Bureau  of 
Mines,  1911. 

2.\n  Investigation  of  Coal  of  Canada      Canada  Department  of  Mines,  1912. 
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compLtivWy  low  „ri.-..i-ott..u  .h.^HT  than  mmhtut  .t.an.  roul  at  a 
'''"'' Iv  following  ,a..l..  U  .opi...!  from  .h.  r.,..,r.   on   Nnrntn.!  ,..ts: 

KVAI'OHATION    KKl.M    U.-NITK    AM.    UiiMTH     <«AL. 


I  Calorific  '  Mointuri- 

itt).  o{  ••uali      lir''<' 
M  fired  'i 


\Vi«tirii  Di.iuiiiiiiii CoUifrio!!, 

riivlorlmi 

I'iirW(liil'<''>:il('"-,  K'liii"i>'<in 
Ciiiiiiil:!  W'Ht  Coal  Co.,  TuIht 
Cialt  CiilUtTV _ 


H,7«) 

•,71K> 

10.740 


W 
II 

s 


I'liiiker 
from  'Iry 


11  4 

17  :« 

10  4 


ItiiU'X 
Xo. 


4H  1 
tVi  7 
ft7  a 
(18  7 


Kquiv 

KvM9> 

iHT  n>. 

ui)in!<l 


3  91 

4  flH 

4  91 

5  Vi 


that  dty.      T\w  r.  -lilt-  ol.taiiu.l  aiv  r.'porfil  to  U-  as  f.)llo«>. 


PUOMMATK    ANALYSIS   OF    I.KINITF. 

Moisture 

Volatile  inalttT , 

Fixed  carlioii 

Ash  .  

Sulphur 
Calorific  value. 

;.a  at   ti-  lH-PH"i"K  of  the  test.  a.ul  pra.lually  heat,„K  .t  to  tlu 


2!» .  78% 

:«.07% 

30.20% 
6.35% 
0.50% 
H,7iH)  B.t.u. 
one  ill  the  onliiiary  way,  the  other  luivinR  th« 


retort  eo.a  at  t.u.  "JK"  ""^7        n   KmdeK  V      Kvthese.o,uUnetho.lit 
teiniM'ratureattaineiimthehrsttest  (l.'.HXiiliK.  I  .1.  iv  '">  .,(  ,u)   ;, 

;:"'th;u«ht  tiiat  ,t  miKht  IH.  ,H.ssil.le  to  reduee  '''7-7-  l^^^.f/.^';: 
the  Kas  by  .listiUi.ig  water  off  at  a  low  temporature,  l.i.t  the  n  suits  ,lo 


show  such  an  improvement. 


Ordinary  way 

10. 08  eft. 
28.8'; 
371  B.t.u. 


Yiehlofpa-ixTPou"'' 

Residue.   • 

C'aloritie  value  ikt  cubic  foot . 

Analysi-sof  Ki»>:  , ,  „<  • 

('ar!>on  dioxiile  ,  or'' 

0.4% 


lUuminants 

Oxygen  

Carbon  monoxide „  „/i 


Methane 

Hydrogen 

Nitrogen 


9.3% 

42.4% 

2.i>% 


Distilling  at 
low  temiM'rutur( 

7. 12  eft. 
.37.0';; 
388    B.tu. 

14  0%o 
2.0% 

0.7'ro 

H).5';'o 
11.2% 

47.7% 

4.y% 


Illuminating  iwwer  of  this  gas  was  about  0.4  of  a  candle. 


r    ...  'Pi  ijj. 


i 
I 


RKi'onr  ON  Cum,  \m»  I'hwku  IwMiK.xriuN 

xl'KrlM,    IKST    M\I>K    AT    KMKN  AN    ANIt    UKMII  UN. 


:« 


ft. 


Altir  iiiiikiiiK  iiiMiiy  iMr^cn.il  iiii|iiiri<<  mul  iii-p<iiin){  m.-iiiv  pow.r 
plalllHiti  I  lie  priiviiirc  flic  writer  w;i«  llliiil.lfti.MTlirfr.|i;iM.i|:il;i  ;i- 1..  III,. 
r.'Miilt^-  ohtiiilit'tl  with  loi'MJ  iJKiiit*'  M-  I'lKJ  for  ..t.-:iiii  r.ii-iiiu  or  proilininn 
Kii".  Aillioiiuli  Miiiif  iiiforni.'ttioii  w.i^  aVMiJ.iM.-  nuiir.linu  ilir  Monlrral 
lolM.  mikI  olhrr^diiaiii' at  St.  l,oiii«  and  iImh  here,  it  wa- fi  It  l,v  th.  wnt.r 
that  local  tffits  under  iionnal  working  condition^  would  I  .■  irion  \.ihi- 
ahlr.  as  showiiiK  the  r.Mill,  ohtainnl  with  ordinary  workln.n  ni-l.ad 
of  liy  fiiH'cialists. 

HaviiiK  rc'Rard  to  l!.c  iniportainr  of  this  Milij<ct  to  >ftain-Ufrr-  k'H- 
erally,  and  al-o  to  tliiw  inttrr>t«d  in  the  liKiiiii' niiniiiK  industry,  you 
were  k(mhI  cnoUKli  to  aurcc  thai  such  tests  should  Ix.  made. 

A.s  I  he  (general  i  in  e>tijtatioii«,  however,  were  as>uiniii>£  a  ri'la  r  conipre- 
lu-asive  clmraC'r.  the  writer  .ipproached  Mr.  |{.  N.  HIachl.urn.  \Vh.  .s  ., 
and  re.|uesl..d  I  ini  to  undertake  the  work.     .Mr.  Hl.i.kliurn  with  the  con 
sent  of  .Mr.  US.  < 'ariMiiter,  Depi.iy  .Minister  of  I'uhlic  Work-,  aiireed  to 
do  so, 

•Mr.  HlackhiirnV  report  i^  hoih  comprehensive  and  in-trMcii\,.  .md 
shoul.l  lie  read  by  every  steam  u-er  in  this  province,  a-  il  c(,n-liiiile-  a 
valual.h' feature  of  the  present  jietier.d  lignite  investigation. 

It  is  to  1m'  renH'tted  that  time  precluded  the  test  Uinn  inadi  on  the  uas 
prtKhicer  at  Houh.MU,  hut  if  tlu^  (ioverrunent  ilecide  in  .ontinuinu  these 
in(|uiries.  it  will  Im'  hi(rhly  desirahh'  that  it  -hould  be  done,  ami  further- 
more tests  of  other  powtr  plants  -hould  be  maile.  .a-  ihey  will  doublle-s 
alTordtheoperatiiiKenKineersafuiidof  dat.i  on  whiih  l.i  w(.rk  with  the  view 
of  procuriuK  increa-ed  efhcieniy  .•md  in  th.it  manner  pupul.irise  the  ii-e  of 
liKnite. 

As  .Mr.  Hlackbiirn's  r<'port  is  self  explaiiatoiy  it  w  ill  bi' .inneie--.irv  to 
do  more  than  r<fer  to  one  or  two  point-. 

The  eflici(.ncies  o'  Kstevan  and  Weyburn  -te.ini  jiLmt  are  compar.i- 
tivelylow.thelossesarehiKh.  Any  steam  pl.iiit  that  iii\r-,i  theitnaleflicieiicy 
of  70',:  h.  considered  Kood;  few  exceed  thi-.  Acceplins;  -eventy  per  cent, 
etficieticy  as  a  stand;ii(|,and  as-uminu  it  ha-  a  value  of  -ay  sjlH),  then  .'.(C  , 
« fficieniy  has  a  v;ilue  of  only  .STO.tli.it  i-,oi'-  of  ev.Ty  .<l(H)tlie  -team  u-er 
lose>  it:H).  It  is  therel'ore  |).-ilpalile  tli,it  it  i-  worth  -<m .-ipital  expendi- 
ture to  secure  incrca-ed  efliciency, 

.Mr.  HIackbinn  refer-  to  the  po-ible  imihoil-  of  iiiciv:i-iii(r  llu-ethci- 
ency,  -oine  of  which  are  .-idverted,  to  by  the  writer,  an. I  ll  i-  to  be  h,,pe.| 
that  step>  will  be  taken  to  impnive  the  pn-eni  iiiethud-  o  .  oii-umiru; 
li)!nite. 

The  followini;  di,ifrr,-ini-  (plate  li*  have  be,  ii  prepared  i,,  illii-irale 
the  losses  nientioni'd  by  Mr,  Mkickbiirn  a-  t.ikinu  |>lace  at  il-tevan  and 
Weyburn  and  the  third  (plate  L'j  illu-trate-  the  results  of  a  test  ina.le  else- 
where, 

.Mr.  I'll.irkbiini's  report  i-  in-erted  in  luJi. 
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liuihrx 
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for  sl<';ini  li(iilri> 


„ll.,vvinn  nr-rt  uf  (.-ts  of  li«nif  ;«>  f 
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u.  'riii'iv  Mrc 
lainctcr.  'I'l"' 
it<'  I'lirs  arc  of 
2  s<itiarc  fed. 
akc  to  a  I'rii'k 
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ii(j  w.is  only  in 
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-Iiassed  throiiuli 


I!i:i'oKT  i)\  Com,  and  I'owKit  Iw  losrrc atiun  :5; 

A  wafer  softciiiriK  lank  is  oidinarily  used  for  liealiiiK  ll,r  f,..d  wat.'r 
liiit  it  was  not  used  during  lli<.  t.-i.  in  order  (o  laciliiale  lli..  ineasurenient'^ 
of  llic  feed  water. 

'i"he  liKiiite  used  dliriiiK  the  lest  was  from  l'arkiii-oi,\  Mine    l'sle\ni 
and  eosl>  .Sj.dO  per  Ion,  deliver..,!  at   I  he  plant.      The  eoal  u.is  .leliverecl 
.•I  lew  hours  hetoiv  Ihe  Iri.al  <<unin<.mv.l.  it  w.asiiot  we.ilhered  and  :ip|.eare,l 
to  have  heeii  recently  mined. 

The  ehrtrieal  <'(|ui|.nient  comprises  a  Ihree-phase  ;dlern.nin(;  curivnl 
«enerator,  the  lield-<..\cilin«  ciirreiil  Leiii^  siipp|i,,,|  |,v  ,.,  I,e||-,lriv,  n  d,\  n- 
■uiio.  I  was  informed  that  the  watl-inelcr  was  n.acciirale  and  it  wis  eiit 
)Ut  of  Ihi.  service  duriiiK  111..  |..s|.  Th<  ..h.clri..al  power  deliv..r...|  at  ih.- 
switchhoard  li;is  Im...u  c.impul.  ,1  from  nadinj;  of  I  h..  volt  m.l. rand  amm..|er 
which  w..r.l;,k<ii..v.ry  lift. ...nminul.sdminKilierun.  Th..i..  was  imnieaiis 
of  a,sc..rlaiiiinK  th..  pow.r  fa.'i.ir,  hut  I  was  inform..,!  thai  Ih.r..  w.iv  n,i 
Mi,.lors  on  Ih,.  Im,.,  Ih..  whol,.  pow.r  h.^iiiK  iis,.,|  „r  WkUUuk  in..,.Mi,l,.s.-,.nt 
l.'imps.  I'll..  |„a,|  may  lliiivldr,.  h..  pr.simi..,!  lo  l„.  pr,i,.|i,allv  non- 
indu.-liv...  an,l  a  pow..r  fa,-lor  ,.f  .iC.  has  l„.,.n  asMini,.,!  in  .■.■il,.nl,.,iinn  ih,. 
(.|....|ric  p.)w..r  n<.|ii.r;it..i!, 

DKSlltll'TloN    OK    WKVIll   |{.\     KI.K.TKI.'    l,l..i|T    I'l. AM. 

Tl...  plant  al  \V..yl>nrn  ,.oiisi.|s  of  two  l{.)l,l,-.Mi,mfor,l  I  ,.i  .i.  an.l 
on.,  liahcock  an.l  W  il..ox  Wat.r  tiihe  l,„iN.r.  Th..  lall.r  I  ..il,r  ..,lon..  ua.s 
Ms..,|  l.ir  th..  t..sl.  II  ha.l  l,....n  r,..<.ntly  install..,!  .m.!.  with  ih,.  ..x.-plion 
ol  a  pr.himnary  run  .i  w,.,k  pnvioiis  i.,  t|,..  t,.,.t,  |,,|,|  „„,  |„.,,„  „^,,,|  ,, 
was  th,.r,.|,.r,.  .|uit..  .I,...,,,  in^.l,.  ..,n.l  th..  l.ri..k-s..tlinK  was  .|„it..  air-tiuhl 

comhiions  lavoiirahh.  lo«.„„|  nsulls.  Th,.  „pp..r  p.irli.in  .,f  th..  st.-:,m  .hum' 
how..v..r,  w.is  iiol  1...>;(;..,I  .iii.l  th..  st..am  main  h..|.!  nol  v.t  l,.,.|i  ...vin..! 
with  n.in-,.oii,lu,.tinK  mat, .rial.  Th,.  I„.il,.r  i>  hiiili  „p' „r  Mi,,,.  .,.,.,i„„s 
ea..h  havuiK  10  tul„.s  I  iiwh-s  .liam,.t..r  l,v  IS  f,.,.|  l,„ijr.  I'),,.  .,,,„„  ,|,.,„„ 
nK.asmvs  t  fe,.|  .liam..t..r  l.y  •>\  (vr\  :{  in,i„.>  i„  |,.|,^,|,.  -n,,.  ,,,,..,|  |„,.,,i„,, 
suria,...  IS  2.010  .s,,nar..  f....t.  Th..  hoih-r  is  p,..,vi,l,.,|  with  ...  Dut.-h  ..viii 
wliM.h  IS  |,it,..|  with  N..,.m's  sh,.|kiim  Kral,.s.  "l-h,.  tol.il  mal..  ar.a  is  ;{'»!., 
s<iu..u-,.  I,.,l.      ri,,.  Ilu,.  «:is,s  .-ir,.  ,.,.irri,.,|  hy  an  iron  upl..,k..  t.i  a  m..|in  tin." 

coMunon  to  th..thr..,.|,oil,.rs  an.l  l,.:„liiimo. .11,  iron, -hill v  I  l.^t  diani.l.r. 

I  h,.  hiinht  ot  Ih,.  I:itt,.r  al.ov,.  ih..  smt,.  i,  ,.|ppr,i\iiii,Lt,.|v  Kill  l,.,.| . 
,  Tlie  linnit..  I1M..I  .liirint;  tl...  I,i..,l  «as  Mipp|i..,|  hvtl,,.  .M,„,ii,,l  a    iihI 

Nisk,.|t..h..wan    Min..s,  •!-ay|„rton,  ,.,n,l    ...iMs   .«'_'.  10  p.r  l.m  .LliMnd   .,( 
Ilic  plant.  Ilia,!.,  up  ;,>  f,,||.,w.-: 

<    OSI    p..|.   ||„|    j.'.(  >.|{     ,||    ,|,j,„, 

IV,.i(;lil  to  \\,.yl,iiM, 
l),.|iv..ry  ..hal-Ki's 

I  h,.  .■iiKiii.s  ari.  ,,r  H,,.  ..r.)ss-,...mp.iimil  jel  ,-ond,nsiiiK  ,..„|iss  ivpe 
nianiel.r  .,1  hi^di  pr...ssiir..  ..ylind,.r  1.",  in.lies.  Diam.t.r  .,f  l.iw  pr..s'si,r,; 
cyhn.ler  :i(l  n„.h,.s.  Stroke  HO  i,i,.h,.s.  Th..  .n^in...  u,.,e  l„ii|,  an.l  in- 
Mail,..!  I,y  !h..(;..|.|i..A-  M.-Cullocli( -...of  Call,  Ontario.  Theiv  is  aNo  ., 
Miial  ..r  hitih  pr..>snr..  .-orliss  ..iiKin...  .!ir,...t  .....lini;  lir..  pumps,  .f..  n.ilh,  r 
in  wlM.l,  w,.r,.  us,.,|  .hiring  Ih..  trial. 

Th,.  ,.l....|ri,.a!  p„w,.r  is  fr.T,r.rat,-,l  l,y  a  tl.n-c-pha.-<..  ait.  rnaloi  ih,-  I,,!,! 
<i»r,.|it  l.,.Mi(r  iiirnish,.,!  |,y  ,.,  b.lt  .lriv<.|i  .lyiiamo. 

I  h..  ,-.,ii.|..ns...l  ,s|,.am  an.!  iiij..cli<in  water  ar..  pump.,!  int..  a  hot  ^.l! 
irom  whi.h  th,.  f,...,|  wat.T  is  pimipe.l  into  an  op,.n  laal-.r,  «hicl,  r..iis..s 


••si  :!.">  p.r  l.ui 
110  per  ton 
I.")  pf.r  t.in 


|iei?»ni| 


AW 


,.„,„H,  ..N  Cum.  an,.  I'nvvKi.  lNv.>T..;vn..N 


i(>  i.inicrMluvc  I"  ;il  out    1 
.IclivcnMl  111  tli<'  lioilcrs 


.«,  ,l.u.  Falnvnhcii.Mt  wlu.l,  im.iMrMlurc  it  is 


ilclivcn-a  to  tlK'  i'«>ii>'i-                                           ,1,..  f...,l  wilcr  iil'tfi  l<:'^"it-' 
.       ._.     .>...  ,...,1..,.  .,  l-nll  U.a.l.  I.ut  uilh..u,  P.iniiinn  \\»   H"     h 


,,,,,..1,     V,.l,n.  ,.  .■an.hnn>n.   ...-.■..a.hmi  1^  -^     ,,^  ,  .,^,,..1  |,^„ 

.,„,„«  ,1.    nial  fn.,,.  win.   .  tl...  l"""'  ',,.-.■,■  la.-...r  i~  -^'1-' 

1,....,,  ,al.-ula,.  .!.     -n...  l..a.l    V''*^''7'"'"      ,.;,,,>,.  ,1,   «.■,•.•   .■.m.par.-.l 


>villi  ill..  r..ailinn..l  a  .■..ul'.mi. 

elderly  aiili.-- 

r.c.tli  in  tlii-  ' 
tak.i>lrom,li....ni:in.-.v.iyl.all  la.ur. 


,iMan.lth..,nala,   K>..van,n..li.a,...-.i.a.ran.w.TO 


Til.   I....I  wat.T  n.  .■arh  t. -1  \\a    mi  .^j.,  ,^ 

,1„...,1  l,y  a   ,lnn  n-..n  l.la,- .      1  "    '',  „^.,.,.„„,,  ,,,,,. ,1  th.' .-ontHi,- «.•■ 

''<'-:'V'^:v,::ii:;i:i:::v;::;r;i:';:;v..'wa-,nn..,.....i .i^-'^.;.^-;- 

run  in,.,  a  I."'.  laiiK.  "'•"• 


ami  a.cnral.iy  in..aMiiv,l.  ,,„  m  tli.' l.i.il.  r   i"  ^' '''"'I' ^^''^ 

b;;;;::i';;;.:u,.:--::;:i;s::::;;.;;;;:,':::' .•    ■-- 

ivsiill-  ..l>tani..l.  „.„,,„.  ,r.|,,.r,... la-  «a-  ni.-a-niv.l  a,  th.' 

,  .'■'''■ '•■7!,:;v;i.n:i'"  »■"'•"'•"■ -"^ ■— '" *' 

l.caininusi  .11  <  a.  n  iiiai,  aiKi 

.,.,,„  ,„..i  ,va~  till.  .1  ..,t..  >a.  .<  1-t.  '  :;  !,^  •,,„^,„,„  ti„«  u.,jrh.-l. 

.,„.v..ltui  f..r  a  .nnpl..  wa^  '^''-'"   ;';:/',;     t  ,1  .nix.-.l  an.l  a  .nail 

Aft.rti.<''nai-h ;-'"';;:;;::;■    '•'i'>f'iuar,..,n,..  ■n.-,npi.. 

-:t;:"r:r;:in;;'a  fi::...;.;^ 
r;::::inXi;':!::;:-^ 

"■~'  ..        ,1      I     1-    ,.,rti,i!i  an.l  stol.l.iiiH  til..  t.'>t\va>a.k.l>l.-.i 

,nent  ot  th..  tnal.      ' '      '^  ^  J'    .  „^,,„,i,,,     a  ,alo,ifi..  t.sl  was  ma.l 


imDiint  of  (■liiil<..r  r..nu.v. 


(1  was  iu)t  cxfcssi 


mmm>mm0mmmm 


lilfoui    (i\    (  (Ml.    \\i>    l'<i\vi;i!    I\vi:>Ti(,Aii(,\  :;7 

nl  till'  rlilikcr.  hy  plunjiiim  a  |;ilj;c  |ii..cc  l;ik(ll  (lin.-i;v  Iroiil  llic  Unu:ii;- 
n;l.>  a  wciitlicil  (iiiaril it.v  ot  waliT  ami  loti  iij  ih.'  iJm-  in  i,  inpiTatiiiv  the 
clink.T  \,v\uK  allcruanl-  .Iricd  ami  w<i;.|](M|  Saiiii-lc-  „(  ciinkrr  ati.l  a>h 
wciv  takoii  hy  niixiiiKami  i|iiart.riiif:.  a~  in  tlir  cvim' of  ihc  U\,\  ii>i,|. 

Th.'  IrliipcradiiT  ,,r  ||„.  I!,;,,  na-,-  ua-  liKaMiiv,!  j-y  a  >t...|  ca-.  ,| 
liiciviin  llirnmiinctiT,  ivailiiia-  ul'  uliirh  u,r.-  takoi  .■\(  ry  half  Ik  !;r.  A 
Ik.Ic  ua-  ilrillrd  ill  III,,  liplak.-  <•](,-,■  In  the  I  i.iirr  to  illMrl  I  hr  I  |„.|ii)(ili:i'.|c.r 
A  iidlr  «a  al-(i  (jiilj,  .1  in  the  ii|)ia|.r  lor  ima-urinir  ihr  .liaiinlil 
I'hr  latter  wa^  iiaaMin  .1  Ly  a  Srliactlrr  ,V  Hmlenl  erf;  .lif!crrntial  <lraiij.|,l 
Kailiir.  rcadiiifis  iTiiiu  taken  every  hall'  huur. 

A  >ainpliiifi:  tiil.e  wa~  in-ert.Ml  in  the  ii|itake  n.^ar  li.  the  1  nil,  r  ai;(l  a 
rnntiiiiu.ii-  Mnalii  dl'  Hue  (;.-i-  wa-  ilrauii  <,|T  l>v  an  a-piratiir.     SalMi)les 
were  lak,.n  I'lnni  th-  pip,,  tlmiiijih  uhiih  th,.  tlu<.  i:a>  \va-.  llouiiiK.  in  ula-s 
jar.-,   ly  ,li^pla,',in,.nl   <it'  water.      The   i:iiv   havini;  Im.(|i   fir.t    ( o'iii|)|,.tely 
lilhd  with  u,.(t,r.  Ihe  latti.r  ua-  >ypl.i.m  ,1  ,,|T  ihnninh  a  riil>l;er  tulc  pi,i- 
vi,i,..|  with  a  M-nw  pineh  e,)ck  Ky  uhieli  th(.  flow  ,i,ul,|  h,.  n.fnilat.  ,1  ami 
wlii,.h  wa-  a.i.in>te,l  ><>  a.-  t,.  ..iiipty  the  jar  in  .'il  ,,iii    ,,i;e  lour.      [.'our 
.-aiiipl,-^  Wire  tak,.ii  a>  rejinlar  iiiler\  aU  ,luriii};eaeh  t,  -t  and  a-  ,  aeh  ..-ani|  le 
re(|uir,-,|  al out  one  hour  to  ,-olli.,.t.  the  in,  an  ol  th,.  lour -a>     il,-.-  repns,  nt- 
a  tairav,.raire  of  the  Hue  Ka-duriiii;-  th,.  trial.      In  ord.'r  I,)    pre\<nl    any 
chaise  ni  th,.e,,ni|a)Mlion  oi'  t  h,- Niinpl,- ,  ol|e,.t,  ,|.  d,,,.  to  \hv  -,,iul,iiity  lif 
Mini,.  ,,r  th,.  ,,inMitu..|lt    ua-'-.   the   uat<.r  um.,|   ior  ,ollee|ini;-  th<.  .Silll'ples 
wa-  ihor,,uehly  -atiir,.,t,.,l  Nvith  the  tin,'  ua-es  l„.f,.r,.  ii>i,m.  I,v  ilrawinc  a 
e,)Miinuous>ireainoftliief!a- thtiiu^h  I  he  wat,r  hy  iiii'aiK  of  tjie  a-pifator. 
An  iir-at  apjiaratu-  wa~  u-e,l  for  anaixMiiK  the  ^aipple-^  <,f  Hue  pis 
the  rarl-on  dioxiile.  o\y;;,.n  ,.|n,l  ,.arl:on  nioiio.\i,|e  hiini;-  al.-ori.ed  r..>pee- 
tively    hy    .-olution-    of    pota-~iuni    hy,lrat,.     [nla-iuni    pvi,,t;allate    and 
■•upiou-elilon,|e,li--,)lve,linhy,lrorl,l,,ri,.a,ad.     Th,.  v.^liinii-of  y:a- r,  niain- 
iiiiialtiriai-hali-orption  wa-tn,a-.ur,.,l  in  a  watir  j:i,.kett,d  huret  te.  ,|iri,r- 
eiiee  in  voluin,'  iM.inu-  l.aken  a<  th..  voiiiiiie  of  ua-  aleorl.,,1        \fier  the 
.dw.uption  of  th,.  CO.,  n,  and    CO  th,.  ninaininu'  -i~  wa-  niix,.d  with  a 
in.M-ur,d\oluineotairamlpa>M.,lthronKliaK,.nllvd,e,.,t,.,lti,lM.eoiitai;iin)r 
pal  aoiuin  a-he-to-.  lwo-tliir,N  of  th,.  io-.s  i,,  voluni,'  l.-'iim  ,onipui,.,l  a- 
hydlo-,11.     Th,.  reinain,|..r  aft.T  allowiiif--  l,,r  the  a, 1,1, , I  air  wa-  .•on-i,l,.r..,l 
a-  iulroK,.n.     Tl„.  Inf  -a-,-   wouM   p,,,l,ai,ly  ,-,mtain  -in.all   p,.r,.,.nt..,-.e. 
"t  -ulphuroii-  anhy,|ri,|,.  and  hy.h,,-,.!,  -ulphi.l,.  t,,u,.tl„r  with  tr-iee-  ,,f 
""■'.''■■""■■   '''KvlHi:.   and    otiH.r    hy,lr,„.ari,m-.      I'or    th,'    piiri  o-e   of    ihi- 
i)ivliinniary  nupiiry   it    wa^   not    ,.on-i,l,.|v,l   n,...,.-aiv    to  .lelennine  the 
peiventaij,.-  ot  tl„.<,.  t;,.,M-,  whi.li  «,mi1,1  in  anv  ,.a-,.  1„.  \,iv  Miiall  and 
xvouid   not    materially   alVe,.t    th,.   r,.Mill-  of  tli,.   i..-is     In   a'   -y<t,niatie 
••'•-eareh    lor  impn.ved  ni,.tho,l-  of  ulilisin,u  liKiiit,..  the  pre,-,.m.e  of  eimi- 
paiativi'ly  ,-niall  iiuanl  iti,..  of  liy,lro,.arl  on-  in  tli..  Hit,,  -a-,'-  i-  m.verth,.|,..- 
:  "I  n'ii-i,l,.ral.|..  iinportan,.,.  a-  imlii.aliim  iifompl,.!,.  ,.onilHi-tioii   and  tlu'lr 

pre-,.,,,.,.  shouM  not  I v,.r k,.,l.      From  th,.  v,.luim.tri,.  aiialv-i-  of  th,. 

..  line  Kas..-  tlm<  ohtamed,  th,.  p,.r,...ntan,.  ,.,Mnp,,-it  i,.n  l>v  w,.ii;h't   Wa-  e-il- 
eiilali'il 

In  addition  to  ihe  s,.v,.ral  ..oiHtituenl-  aliov,.  iij..|ilioii<.(l  a  larpe  cpnii- 
'■'.vol  water  vapour  was  pre-i'iit  in  th,.  flue  pi.^.s  wliii'li  ,l„,.s  not  anp,.ar 

in  111,.  an..i|v<i- of  the  di".  I'.'e  - Tl         .if 

■'     ■     "  ""  '".■  '■"'  ^■<— -.      1  iH- aiiiouul  01  water  vapour  pieM.nl. 

na-  iM.,.ii  si.parately  (.omimti.,!  from  th..  pereentas.'  of  moi.-<tiire  and  livdro- 
:'Avn  111  th,.  luel,  ami  has  l,e,.n  taken  into  aerouiit  in  .l,.t..|inininLr  the'  heat 
5  oalaiu.,.. 


rll 


38 


H-.,OKT    ..N    Cn.L    AN..    PoWKH    Tn VKST...AT.ON 


The  ca.or..ic  vaiu.  oi  th.;  f...  -•^;';;;;-;:;::;;:;;:;.S."^M:,-:a!^ 

cnlorimotor  in  ^vhich  U.  fuol  .s  ''--'-''^.,'^^;:  ,,,,.-  ..uMlu.  p.r- 
for  making  a  .•o.n,.l..t<.  analys.s  "f     "J      J  ',,!",,,,,  j^,,  i„  ..i.ht  of  the 

after  .roatmont  -'''  ''^'l;;;:;  ) '^      .    tti^t     o.nh  in  th.  pros.......  of  a 

in  tho  oaU.nm..t..r  tak.'s  pla...  "'•;;,;»;  \,,,.  ,,,H,,m  in  th..  samplo  may 
l.rp.  ..X....SS  of  s.Khun.  p..r.,x..  o,  to     l"" '     '      "       ,^  „f  ,,,,iun>  oarU-nato. 

1„.  assvano.1  to  1...  proM.nt  m  tho  '<-•  '  "  ,,!  ,^„  ,ii„xi.lo  l...inR  .Irivn 
This  r..si.lu..  l...n.R  -hs^olvo.!  '";;'■;'';;,;;  ^;V<...av.tions  ,o  pr..v..nt 
olT  l,v  tho  a.l.htion  of  hy.lroohh.ru  "•''■.^^""  '  '„„„  „f  ..arl.on  .lioxi.lo 
loss  of  wat..r  vapour,  th..  loss  „.  w...«h    ^^^^^^^I^H^^i^..,.     XVhile 

inv«.stigation.  ,    ,       ,i,.i,.niii    I'P   tlio  (luantity 

A    thr..ttlin,r  calonmot..r   was    "^  ■:•;."         '\\,^,„  ',,,,.  half  hour 

i;;S";;.:;^u:'::,^,r*^».:™'i» -;"""■■■■ '— - 

are  talmiatod  in  i)arallol  oolunins. 

I'AUTICLLAKS    ..K    HolLKKi*,    KTC. 


ESTKVAN    1      WkYDVRN 


Tyi".  of  1  oiler 


lIoiiz(.ntal 
Ueturn 

Tubular 


Halieork 

l\;    WiloOX 

Water 
tulie 


Hcalji-Ksutfaeo,  square  lo.'t .^^   . 

(;iatoaroa.s(iuarofi.ot  -_jy 

WuUh  of  air  sj.aees  in  tirat...  ui(.hos 

;l;;lo, , f  air  s,L.s  in  grate  ,o  total  area,    per  ^^. 

eollt ,  '  :^i)  7  to  1 

Ratio  of  hoatiutrsurfaoo  to  grate  ar..a.       

U.itiooftluoan.atot;ratoar.-a.  poro..nt    .    ... 

lS",far..aov..rhridgeto.ra,oaroa.per  ^,^  . 

HoS!t  of  ehimney  above  grate  (approximate  ^^ 

feet ) 

ffil.  ,         e      1    ■    ■  i  5,'25 

ri    ...1  vii"'>t  of  eoal.  as  lir...!,  .-'^ i  -m   t 

l;:^o:na  of  moisture  in  eoal.  as  ttre.l   pereent.  ^1.3 

Total  weight  of  .try  eoa  ,.onsum...l.  lbs ^,J^^ 

Total  w..ight  of  ash  ami  chnker.  11  s ,  ^, 

Duration  of  trial,  hours 


2.010 
.-,  10 
42 

:>()'.»  to  1 


lOO 


6,747 

4,035 
532 
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I'aHTICI  I.AllS    OF    HoiLKlis,   KK  .    -ColltillUnl 


RSTKVAX        i  WkYBIRN 


Coal  consumed  |)cr  hour 

As  tired,  ll)s 

Dry  coal,  lbs '.'.'.'..'.'. 

Coal  consumed  per  hour  per  s<iuarp  foot 

•<*iif  prate  area,  as  fireil,  lbs 

Dry  coal,  ll)s 

Proximate  analysis  of  coal,  as  fired 

Moisture,  per  cent 

\'olatile  matter,  per  cent 

Fixed  carbon,  piT  cent 

Ash  jier  cent 


Total  carbon  referred  to  dry  coal  (separately 

determined)  j)er  cent 

CJrovs  calorifie  v;lue  of  dry  coal  ixr  lb    (as 

•^    determinec'.j  B.T.U i 

Gro"  caloritio  value  of  coal,  as  fired  (calculated) ' 
^  '5T-1' ' 


WATER 

Total  weip;ht  of  water  fed  to  boiler,  lbs 

Moisture  in  st(  .im,  per  cent 

W.ater    evajwrated    per    hour    (ei  -.-eeted    for 

moisture  in  steam)  lbs 

Water  e\ai)orated  per  .square  foot  of  heating 

surfai'e  (mt  hour  (corrected  lor  moisture  in^ 

steam  I  lbs 

! 

AVF.UAGE    I'HES.SIRE.S  j 

Height  of  barometer,  inches j 

Steam  pressure  (by  gauge)  lbs.  per  square  inch  ' 
Steam  pressure  (ab.solute)  lbs.  per  scpiare  inch .  ' 
Draughl  in  uptake,  inches  of  water 

AVEUACE  TEMPERATIUES 

Tt-mperature  of  boiler  room,  deg,  V 

Temperature  of  wet  bulb  Hygrometer,  deg.  F.  . 

Temperature  of  steam,  deg"  F 

Temperatureof  feed  waterentering  boiler,  (leg.)' 
T(>niiH.rature  of  flue  gases  in  uptake,  deg,  F.   .  . 

roWER  DEVELOPED 

Infiii'.'tt.d  hor.-^e  powi-r 

:  Kilowatts  delivered  at  switch  board  (averago) 
Total  kilowatt  hours 


1,173 

80.5 

2S   1 
lit  .-) 

20  7 
20  4 

31   3 

bS.S 
38.  it 
11.0 

31.3 
20  4 
37.1 
11.2 

100  0 

KJO.O 

07.3 

C4.2 

10,430 

;0,.3GC 

7,171          j 

7,121 

l'.),4-)3 
0.4 

23,220 
0  2 

3,229 


2.43 


4,030 


2.00 


28.12 

27.68 

89  7 

106 

103.-) 

119  6 

0.22 

0  30 

83 

74  .5 

74 

63 

330 

340.7 

143 

50.3 

017 

425 

73.75 

147  3 

19. 'j 

86 

lis 

495 

.      ll.>ii  111-,      KTC.     -('(itliilllK'i 
l>AUTirl  I.AllS    Ol-     H'>11.I-.H>.    M' 


KsTKVAN  WEYBIKS 


AN\1.VSIS  DKY  Fl.lK  CASKS 

lVrccntaB.M'..,n,>o.-tionl.yvol.(H.a..t..rnnmr 

Carbon  <lii)xi<lf,|)trifnt 

Ciirlion  inonoxitlf.  P'T  <■''"♦ 

OxyRcn,  IKT  i<'i>t 

Hydrogen,  IXT  cfnt 

NitroRfn,  per  wnt 


I) 


lVr..-ntat!.>  <..,m,...sition  l.y  Nvi^ht  (c.U'uhito.l) 

Carhoiidioxiilf.  Iht  <''"' j 

Curhon  mor.oxid.'.  I'«T  '■<'>it ••; 

OxVKcii.  ptT  font 'I 

HydroRon,  IHT  cent "•j 

NitroKcu,  IMT  cent j 

W..i.ht..fairpas.in,,hrou,hf™...,....p.mn.l 

ofcarlu.nintu.-lu.arulaml)n.s ■ 

W.i,h1ufa.rpa.sin,throu.l>urna....p.'r  pound 

ofr.,ah.^HnMl(ralrulatod)ll.s.  

Hum.ditvotatn.osplK.r.-(saturat.on 

Wcif'it  of  luoistvirc  in  <)"'■  P'xi"''  ^^' 

It.s 


\).r\\X  of  ail! 


7  :5r) 
-.0 

10  7') 

noni' 

SI  40 

1(H)  0(1 

'7 

11  (-' 

noni' 
7(1  W 

100  (H) 
151  41 

14  5.") 
CO 


n.S7 

17 
14.:iH 

2') 
79  3:i 

100  00 

s  77 
U. 

15  IV2 
02 

75  43 

100  00 

:v.»  SI 

17  55 
52 


OUiOi 


0092 


H.5S'J.9 
3.39 


3 


K.inNOMir     UK.sn.TS  i 

diticns,,.rpoundot.;..al.a^tnv.U>       ..^. 
EquivaWMU  evaporation  lr.,.n  =md        2      d^p 

Fahronhcit   por    pound  ot     roa      -i-   ".•<":, 
,,orm't,.dformoistun..nst..a.n    1-^^^^.^ 
Ecpuvalc-ntovaporatumtromanda     -l-d^.^ 

Fahrcnlu.it     p<'r      poun<l     ot 

„,„.n.,t..d  for  moisture  mst.-am)  11 -..^^: 

'-■'^;riu;,:;;i;:r""..,!=r".f-" 

:,ff.u.,.p.'rl...uru-onvrt..dformo.<ur,.) 

i;;;u,Huaiiy!;iiii«-iii.«'">™'i'*""'"'\ 
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2 .  t)9 


;  4,S44  4 

I         3  41 

;  4    13 

'  (•)  02 

2  41 


50.  K5 


5()  01 


;-S:rsSi'=;;"-""' 


haiiiial  cfficifncy  of  the  pla 


IMH 


VPH 


1{KP<)1(T    ((\     CoAI.    AM>     PoWKU     (nVK 


sric  ATIOX 


41 


Ui 

:,  1)2 

.-)  415 


OOOJ 


4   1:5 


lh<>  iilx.vc  tmuc...  ,„„y  It  t.-.k.'n  MS  fMirly  lypi,:,!  „f  i|„.  ..((.nomic 
n -lilts  at  present  ol.t.'iitie.l  witli  littiiite  ;is  uiel  i„  ste:irii  plants,  hi  the 
Weyhiini  plant  an  (■(piival.iil  evaporation  from  aii.j  at  L'lLMeu.  Falireiilieit 
of  t  i;{  pounds  of  steam  per  pound  of  fii.-l  eoiisumed  was  obtained  In  •( 
si, am  boiler  workiiiK  .'it  I-'.")  pounds  pep  square  ineli  pressure  an.l  taking 
Its  I.mmI  water  at  ISO  den.  Kahrenheit  one  lioiind  of  lignite  would  tlierefore 
uii.i.T  tli<-  above  conditions  evat>orate  AM  pounds  of  >teain.  A  simple 
uoii-con<lensin«  corliss  enniiic.  similar  to  tlios,.  in  jjeneral  use  in  snnll 
|)lants,  working  at  about  r_>,-,  poun.ls  steam  press,,,-,.  u>„;,i|v  ,„„suni,.s 
li-oiii  2.')  to  ;{.■)  i)ouiids  ,,f  stiam  per  in.li,'at,',l  liors,.  pow,r  p,T  hour  the 
st,':'in  consumption  d,.p,„,;inir  :  p,,,,  th,'  size  an,l  tv|H.  of  enni,,,.  'ti,,. 
coal  loiisumptioii  oil  the  abov,'  basis  woiil.l  tlier,4<.re  raiifje  f,-om  about 
t)i ...  to  (I  |)oun,ls  ,,f  lignite  ,<)al  p,.r  in.licated  hors,.  power  p,.r  hour.  In  a 
lai-K  r  plant  with  a  I'ompouiid  coiideiisin^  corliss  ..,iKiii,.  usinjr  fr,jm  1.-,  to 
2(1  poun.ls  of  -^teampf.r  hors,.  pow.'r  hour,  a  coal  consumption  of  from  4  to.-.l., 

j)()Uiids  ol  lijrmte  p,.r  iii.licat,.,!  hors,.  p,,w,.r  hour  ininht  1 x|«rte,l     "  ' 

111  or.h.r  to  compar,.  th.s,.  figuivs  with  th,.  r,.si,|ts  ,)bt;iin,.d  from  ,ither 
coaU  us,.,l  ,n  th,.  [)r,.viniv  it  would  b,.  n,.,-,s>:,rv  to  ,.o,„lu,t  a  s,.ri,.s  of 
trials  with  various  fu,.|s,  »m/,,-  ^^7  comlili,,,,..  .M..„iv  of  tl„.  fiKur,.s  kIv,.,, 
iiie  nlalmtr  to  other  fu.ls  have  b,.,.n  obtaiiK'd  iin,l,.r  co,„|i,i„n^  absohitelv 
piv,lu,liii({  accurate  r,.siilts  .•i„d  comparisons  b,.,s,.,|  ,h,.r,.oi,  are  quit'e 
<""■<  habl,..  'I'll,,  r.sults  obtain,.,!  in  th,.  tests  at  Mst-vaii  aii.l  W,  „irn 
woul,l  apiK'ar  h,.w,.vi.r,  to  warrant  a  mor,'  extensive  us,,  of  linnit,.  1 ,  ,  .,t 
piv-.iit  obtains.  It  will  b,.  note.l.  how,. v,.r.  that  th,.  th,.nnal  .Ih,  "v 
of  th,.  boil.T  anil  furnace  is  only  .-.(t.S.V  ;  in  th,.  KsL-van  boil,.r.  an.l  :.(;  (M'' 
Ml  lh,.\\,.yburn  boihi-.  orinotlMTWonls  v<.rvlitth.  moivlhaii  on,.half  tlA 
iH'at  III  the  tu,.|  utilis,.,!.  ,Vs  th,.  thi.rmal  ,  lhci,.n,.v  of  >t,.am  b,,il,.r.  is 
ln.,|U,.|itly  ov,.r  7(1  p,.r  |.,.,it.  th,.  ivsults  obtaiii,.,l  in  th,.s,.  trials  are  not 
eiilir,'ly  satistactory. 

From  th..  .lata  fjiv.n  in  th,.  aliov..  tabh.s  a  h..at  balan.v  has  been 
coni|.iit...l,  whi..h  shows  th..  ,.,v..raK..  distribution  of  th..  li..atinf;  valu..  of 
each  poun.l  ot  coal  iise.l  .luring  th..  t.'sts.  Th,.  h,.at  losses  p,.r  pouii.j  of 
c.ial  .lu..  to  various  caus..s  ar.'  uiven  in  Hritish  th,>rmal  units  and  ;«•..  -iN.) 
expnss..,!  as  p,.rcentaKes  of  th,.  t.ital  li..at  K<.|i..,ate,l  bv  th..  .■ombusli,,,, 
ot  on,,  poun.l  .,f  ,.oal.  The  iu-at  balaiic,..  th..n.f,„v.  not  .,nlv  shows  the 
actual  result  obtain,.,!  an.!  tli..  am.mnt  .,f  he.at  lost  in  various  w.ivs    but 

s    also  i,idicat,.s  th..  ..con.mii,.  possibiliti,>s  of  linnit,'  as  fu,'!  and   th..  p..rcent- 

?    ;if;e  ot  saving  possibl.-  under  irnprov.'.!  conditions. 
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" 1  ,l,.,t   ■,  I'lri:.'  uniiiortion  of  the  lical 

Ti,..  .1.0V.-  h...t  h.ian.|  ^'-: ;;  ^'  „;\ :  :^,,i,L  y.  ti- 1-  f-'^  "- 

^,us,.  an>ou„tin^  to  n,..,  y  2t.  ,    t  tlu  ,.,,^  f,,„„  „,is  .■aUM.  ,- 

,„„.  „,l  ov.r  -21' ,    =;t  ^^'^^'  7  ,.■;;,, ^  ,l,.,„ia  not  -xr-ra  from  V2  U 

15'  ;   of  tlu.  total  lu.a,  ..n^ra    ;     ^-^^^  unavoiaahl-;  and  nu.h.     • 

,„„.,, i..ral.ly  n..lu(0.1.  It  ^y'"  ,  ;,!„  |,  ,„..  forna.c  ,..■■■  ,M.un.l  oiUw\ 
WAs.tU^^^^^-'-^'^^^^"^^'!''';l't^;^"Ld  17.5,-,  pou.ul>  a.  \V..ylmn 
amounts  to  14.5.,  po.mas  at  ^''^  ■''  i,^^,,-,,,.  ,oals  this  pror-rtioo  < 
WhiU.  in  ttw  .as.,  of  '•''''"'•""  :-\7\;r,p,,,.ar  from  a  ,.ons.a..ra..o 

-ar  ..onfonns  will,  nooa  f'.''''  *  'Vo  ,  ■!!  .  ox<'«'ss  <.f  ^vl'.at  is  r.<iuin 
:nho.ho„u..alanalysisoh.;uU.toW    u    h       .^^ 

in  the  <-..-  of  hirn.t..  tuoi.      1  «    -   '^^'^^^^^^^^^^^^^ 


,,,,,,plet.-lyl,urnon.MK.un  -.    !<  ^^|.^,_.    ,.^  ^,,,„,,   ,,  ,M,unas 

ana  for  bituminous  ;>"'V''       i  i   '  ar     ■<■  on  nrrount  of  th..  impossib.!. 
,i,  p..  pouna  ''V":' ;,, J;;;;   "of  a  ■  \     i.  tlK.  proa.uts  of  .ombnst,on. : 
«^  ^"^"^S  ^S  S-    S::^"  tl°th..or..,u-al  amount  of  a.  .s  r...,u>r.a. 
pxccss  ot  al  K  asi  •'" ,  < 
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'\'\\r  Miiioiiiit  of  air  thcori'licMlly  r((|iiirri|  in  lnirii  one  |i(hiiic|  of  lignite 
iii.i>  l>r  (Miciilatcd  a>  follows.  .\>  caih  pound  of  i  arl  im  r<  (|iiiris  for  its 
coiiipl.tr  (•omliii-^lioii  1 1.(1  poiiiuls  of  air.  and  cicli  pound  of  fni'  livdroncn 
in  t!ir  I'oal  rc(|uir<'s  M.H  |)ounds  of  air  it  follows  that  tin'  lijjnilc  ns<cl  in  Ilir 
Ic-i-.  avcianinK  las  (init)  44  to  40';  of  carlion.  and,  say  !.(>',  of  free 
hydroKin  would  tlicorctically  ncpiirf  for  its  coinplrtc  coinliustion  very 
nearly  ('.  pounds  of  air,  or  alhtwinn  .■,()' ,  .xi'css,  s.iy  (in  practice)  <t  pounds 
of  air.  .\ny  air  supplied  in  exi  e>,  of  tlii-  ainouni  cm-es  a  loss  of  fuel  and 
it  ise\ideiit  that  the  loss  under  this  lie.ad  niicht  he  cousideridily  reduci d. 

In  ino^t  plants  where  li(inite  is  used  in  the  provinc<'  the  air  supply  to 
the  finiiaci'  is  usually  (jreatly  in  exce-s  of  what  is  actually  re(|uired.  It 
.ippears  to  Ix-  the  n<'iieral  pr.ictic.'  lo  carry  a  very  thin  lire,  and  tlie  fresh 
fuel  i-  spie;id  evenly  over  the  (ire,  the  nr.ite  area  is  p.nerally  lar^e  in  pro- 
portion to  the  heatiiiR  surfac.'  of  the  lioiler,  and  in  order  to  ensure  com- 
plete coinliustion  and  to  pre\(  nt  sni^ike  e.^capinn  from  the  chimney,  a 
larcc  proportion  of  air  is  allowed  to  |>as.-~  through  and  over  the  fire.  Tlie 
hinh  perceiifajje  of  vol.atile  matter  usiiall.\-  iiresent  in  liunite  t<nds  to 
.  produce  coiisiderahle  sinoke  from  the  chimney,  and  lo  pi<\(nl  excessive 
sinokc.  witu  its  conse(iuelit  Waste  of  fuel,  the  fireman  (joes  to  the  other 
extn  nic  and  iMrmit?*  au  <'.xeess  of  air  to  pass  through  the  lire  which  m;iv 
cause  almost  as  urcat  a  wa.ste  of  fuel,  hut  the  loss  from  which  cause  is  not 
-o  appa.i:it.  It  is  no  douht  didiciilt  to  liurn  licnite  with  the  inaxinnim 
of  economy  in  the  ordinary  type  of  furnace,  and  loolilain  the  liest  results, 
a  type  of  furnace  specially  adapted  for  binning  lignite  won'  I  rohahly  be 
re(|uircil. 

In  order  to  encourage  the  use  and  development  of  the  coal  deposits 
of  the  |)ii)vince,  further  in\csli){ation  on  these  lines  is  very  desirable.  It 
i>  probable  that  belter  results  would  be  obtained  by  usiiin  a  smaller  jjrate 
are.i  and  :\  much  thicker  tir<\  with  alternate  side  firiii';.  .\  thicker  tire 
would  tend  to  rai.se  the  temiMTature  of  the  uriiace  ,iiid  to  increase  the  efli- 
cieiicy  of  the  boih'r,  while  ;dtern;ite  si.le  lirinn  would  lend  to  promote 
more  complete  combustion  of  the  voliitile  matter  ill  the  co.il.  In  onh'r 
lo  eii-urc  comph't<'  combustion  of  the  volatile  mailer  a  limited  supply  of 
air  could  be  aihnitted  above  the  (jrate,  and  it  iniKht  be  found  advisable  to 
admit  afurlhersupi)lyof,Mirbehindthebridne.  Thisair  could  be  ))revioiisly 
healeil  if  found  desirabh.  In  any  case,  care  should  Iw  taken  to  provide 
an  ample  combustion  chamber,  as  it  is  essential  that  the  volatile  mailer 
should  be  completely  burned  before  th,-  furnac'e  niises  enter  the  boiler 
tubr.:  and  this  would  be  especially  necessary  if  thicker  tires  are  used 

The  hijihiT  temperature  of  the  furiiac<'  would  perhaps  increase  the 
teiiilcncy  to  form  clinker,  on  account  of  the  ash  fusing  mure  n'adily  with 
^    the  greater  heat,  and  it  mi^ht  Im-  found  desirable  to  adopt  some  form  of 
stepped  fire  bar  to  prevent  the  air  spaces  in  the  urate  becoming  chok<'d. 
I  am  not  aware  the  lidiiifc  causes  any  preat  amount  of  trouble  in  this 
respect   under  present   con<litions,   but   with   higher  furnace  teniixTature 
It  iiuiy  l.e  found  that  the  formation  of  clinker  is  detrimental  and  a  siH'cial 
form  of  grate  may  be  re(iuired..     Tests  should  also  Ih'  math"  under  various 
draft  pressures,  etc.     It  is  possible  that  furn;ices  of  the  down-draft  type 
^  may  be  found  esixH'ially  suitable  for  burninf?  lignite.     Furnaces  of  this 
-  ty|)e  do  not  apjH'ar  to  have  l)oen  tried  in  this  province  hitherto.     I  under- 
stand that  two  boilers  equipped   with  down-draft   furnaces  are  shortly 
to  be  installed  in  the  province,  and  if  a  careful  test  can  be  arranged,  the 
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ihMIlt;  III  llii'  |iri~i|ii.  Ill  iiliii-liirr  ihi-  ai-Ml:il  i;ilii|ilir  \:iliii'  iil  1  ikiI 
ua~  iiiii.v  7.171  U.  T.r.  ami  7.lL'l  ll.l'.l  .  n  -|«i!  imIv  .  <  »l  ihr-i-  till  II.  T. I'. 
.iiiil  :>77  I'.,  r.l  .  ri-|irrii\i  |\  uiTi'  lAiM'inliil  in  i\a|iiiralim;  llir  imii-lun' 
ill  llii'  i-ii.ii  iNrh.  -II  llial  llir  .iv.iil.alili'  .■.ilnritir  \:ilili-  ..immiiliil  In  iiiily 
Ii,7li7  li.  IM  ,  l.ir  llii-  r:-li\aii  i-.,;.|  :,i„l  ti.7ll  It,  T.r.  till-  lln  ri.:i!  u  III  ,it 
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llir  In  ijilil  III  Iti-uili,-,  i-  .s|.M)  III  r  Inn.  iiiakilii:  tlii'lutal  I'u-I  nl  l:„iiili' Inr 
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III'  a  lull  III'  iliiril  lifiiili  .It  ih,  inim  -  \miiiIi|  Ih'  -nimuliat  liiulnr.  ami  may 
\<r  l.ikiai  ,al  aliiiiil  .»;-.'.(HI  prr  inn.      .\iiiliiii;  .S|..S0  |Mr  tmi  Inr  I'lriclil  rliartji-i 

llli-  «iillli|  lll.lkr  till-  rn-l  l-.l  Mt.  Itruilla  nl'  ill'illl  li|illilr  S;{.S()  ||.  r  Inll.  .\ 
Inn  III'  law  llUnilr,  !in\\r\r|.  iillll.lill-illll\-  |:!,."):!  j  .(HMImWi  iia  I  ill' M.'l'.  I  .  W  ilrn- 
a-  a  Inn  111'  illiiil  iiirnilr  uniilil  cniitaill  :.'(!, S7S.(MM)  IVIM'.  Ih.'  in-t  iit' 
law  liu'iiili'  ai  Hiniii.i  Ini-  lA.iiiiiil.'i  |„r  millinn  l',.'r.r.  vMiiilil  ihirfrnrc 
111-  aiiiiiit  2:5' 1  niiN  ami  llii'  in-t  nl  iliiiij  lii;iiiir  ;ii  jti^ina  pi  r  iiii'liiiii 
M  T  I  .  Uiiiliil  111'  ;il mil  |Sl  ,1  III-.  A  rnniliari-iili  llla\  lif  lll.nli-  vvitli  .'i 
Ui  1!  kiinuii  .\llii'l'l:i  inal  lali;i'l\  u-iil  Inr  pnvMT  piitpn-i-.  uliirli  rn~t,-  in 
i-.'ir  liiaiU  al  Ui'uiiia  sCi.,')!)  per  inn.  'I'lii-  i'n:il  -iM'raL'i'-  llMiiU  H.'l'r.  pir 
pniiml  ami  tliiTi  rnIT  rn-l-  a  iiltic  n\  i|- L'tM'i  m-  p,|'  inillinii  IVIM'.  .Xiintlii-r 
.M'"  ria  I'li.il  rn-tini;  al  Mnn-i'  .l.'iw  in  i':ii'  !n;ii|-  .'>;."i.li."i  p.i-  Inn  h:,,  ;,  rainr- 
illr  \allli'  nl'  |.'.:{MI  H.T.I'.  pir  pnuml.  It-  iii-l  pci-  niijlinll  H.T.r.  i, 
lliil'ilnl'  '  \i'r.\'  lirarlv  '.'•!  r.  Ml-.  .\  I'lirllirl'  I'niiip.'ili-nii  in.'iy  In  Mi'i.l,  ".itli 
rrlili-,\l\ani:i  rnai>.  r.ij.  ^'nliirliinijlii'nv  inal  in-llli';  in  Ui'nina  .'il  nut 
.-.s.MI  p,.|'  loll  :in(l  havilitr  :i  ralnritu-  x.'iliir  hit  pniiiiil  nl  I'miii  rj.lKM)  tn 
1:MMKI  li.'IM'.  Thr  ni-l  nl  ihi-  i-nii  |  r  millinn  15. T.!.  i-  Ih  1'  Inr.'  I'inm 
ii'J'  J  In  .'l.'i'  ..  ri  111-. 

.\!:iliv  nlliir  •  \alllp|i'-  niiulil    lir  ii'<    ■  11  -hnuinu  llii'  .  11  iiiiilliii-  pn--il.il- 

II  il-  III  liiMiili',  I  -pi'i-i.-iliy  ulii'ii  iliii'il  111':  -hipiiii  nl.  TIm'  lainiili''  \  .'ilui' 
nl'  aiiihr.'ii'iii'  in.-;!     .afi"-  ii-ii,'ill\  limn  In. mill  in  1  l.OIIU  H.'l'.r.  pi  v  pniiinl. 

li  11, ay  lie  nii'iiliniii  i|  liiTi'  lliii!  il  i-  III,'  prai-lii'i'  ni  ih-  Uriii-li  \ilniii-- 
'■''',^'  I'"'  '  iiiii'il  >tali-  N'.'ivv-  r.iiiTaii.  .nul  inan\  nl!,rr  larui  inii-iMmi- 
n!  i'n:ii.  In  piiiilia-;'  lliiir  I'n.il  -ilpplii  -  nil  ;i  H.T.I'.  li.i-i-  .-imj  tlii-  -laililanl 

III  I'lilllptlli-nll    i~   imi-illin  i|    In    In-      I  I nri'i  rl    ini'llinil    nl'   ,  -tilllalilm   till' 

lilali\i'  \alur  nl'  \.ii'inil-  111    I-. 

'I'll  :i-i'i'rtain  tin'  aimmnl  nl'  nini-l  uii'  liuniir  In-i  -  1,\   .lii  ihyini:  luu 

-mill  -.'iiuiili-  ui'i"  i-nar-i'ly  nu-lii'il  ami  i\|n-,  ,|   i,,  lii-  air  in  a   r ii. 

I'lir  11'-, .II-  nlilaimil  Uirr  a-  I'nIInu-: 


.\-  l.iki'ii 
.\tii  r  'J  ilavs.. 
.Mill-  4  ilav<.. 


Saiiipli 

•  Xn.   1 

>,'iinpl 

Nn   2 

wi'ijilii 

ln-<   prr 

Ul'iirht 

In- 

fiiain- 

I'l'llt. 

f.  rains 

prri-l'llt. 

174 

17(1  11 

12X 

2fi 

!.i:!  2 

■J.'i    .S 

127 

27 

12!  >  .") 

27  !l 

I  It   will  he  noted  that   after  a  inrioil   nf  fmir  day-^  the  lo-s  in  weijrht 

3   iiveraties   27..")';    of   the   original    weijrht.     A.s   the  aiiiotml   of   moi-tiire 


f, 


i 


|-,-,|\irtii>ll  ill  wt'mli'   '"  ""f  •'" 


(tiiitiiiMl  Wi'iulit  i.t  siini'l' 
\\  liiilil  at'ltr  •-'  tl!i,v> 

\\,  iulll   Mt'llf    I  iliiv- 


rt'iiu 
Til 

I,,.,  ~  it-  ini>i-lnr>- 

,.„!(   ((.  l.uni  1"  .•i.lvaMtim.'  ill  ;iii 


!,,->  in  w«i(£lil  'J"'. 
|,,»  ill  writtlit  'j:!' ,_ 
!,,->  ill  utic'il  -■''  •'• 


■J70  7  «r:iiii^ 
21ti  7  >£i;iiii- 
■2M  '  liiMin- 

•.>lll(    I)  HIMlll- 

'       Ii::a.o:n.-.lryU,..i,.ni,.,.rol..^y>..v.--^^  ^^„....,„   ,, 

„|„r  lu.l-.n  M   U.I.I      ..M   "•"    j.^^,.,,^,,,,,.,,.,!,.    ,.  ii,,„i,.. 

nil  iiliiiin'il.  ,         s>itv  (il   >l"ii:ii  tnal- 

nutit   to  ..WtMiii  111.'  UttiUv-r   1"    '   '"  ri;„„it..  in  •!  Iuin:i(<' -iM(i;ill.v 

i..".....-ia,. -■^; ;;';:;';;:;;::, r;'::^:;: ::;:.:..  .n>...m.u^ 

-'=""'"'  '"  '■•"""':"■  r,  V  ML  Mi  -iri.  l,>r..it  ■  vvitliout  ti.itli.r  t-.t- 
1,  may  luT-infclout  that  !■>  ii- "^  •  "  ^        .  ,,,„,  „,•  „„,i,„,.,, 

-■-•  ""■  "-'  '•'  '•""'"■","":;:;",;:,:,;  .•.a,ivan,au..  of  ,1...  low,.-, 
,i,„i,.  „-  lu,l  .or  :•'-•''  ;;^:.i;j:,.'  .,n.urni,.,-laik..,l  iu..l  an- al- 
,,.„m1.I.  .url.-o-t.    Nvrn.l  M"-         '"'        ,   „„i,,.„.al.l-  M.n.-.      Hon..'  ol 

.      Thvn...,lio.l<a.lo,.,r,lv.nro„-i,l.Tal.i>.    In    om, 

;;;■•';::;-•'-:-— ^rr^-';:;"      ..an,,,......,,.,..., 

-l^'P"">  '"  ""•  ^•"•'  ''n'"    "",'"    „   1    i    S  •       2'      of  i.ioiMun.  a-u 
fr.M,.u.ntlvfn.inal.oul-'Nto.-  ,oI.  ^      ^^  ^  .^^  j,_^,  ,,^,,^ 

„,,„„.,r.  B,v.-s  an  ov.-ali    ''  "  "    ^^^  ,^,,.^.,,,,  „,„,„„i  ..frwi.nry  of  from  ., 

poi.n.ls  .if  wutor  per  IM-'in.l  of  roal.  _   .^.       ^^^^^   ^^^^  ,, 

..eo.>onu.  v.,ili^atio,i  of  l.Rn„o  us    ...for    -^^  J  J^  .  j,,,     i,„„,issi. 
,vork  ap,K.urs  to  have  Ik-ou  ;  on.    1  o    '    ,  n  ^^^.  ^^  ^.^^  .^^.  ,,^, 

.as  ol.taino.1  to  ^'""f;   .  ^ V^J.i'f     n     .ar'fullv  .■o.uluctod  t.st  won 
Tht>  inforinution  and  data  ot)taint(i  ir.iin 


r(:i.iy  iiu 
tl,.-.-  an'  .■-p.'i'iall\ 
,,\Uvv  l.iw  iirad.'  fiu'l 
furiia.-.-  111.'  '■"«■•  '^ 


mm 


■V 


HkI'iMII      iiN     ('iKI,     A\l>     I'llWKU     In\  I  >III,A'I  KIN  17 

IiroliMtily  l>i'  i>l'  v;ilii<>,  Mini  i  nuni  lli:it  ili«    tiinr  mI  iiiv  (|i-|)()-;il  .|i.{  nut 
|»cllliif  tin-  I'-  '  to  III'  iniiilr. 

Till'   tri  .1     iIcmI)    uitli   in   thi«   ripurl.  Ikiwi  \<t   1 1,  .irlv   imlii.ti    tin- 

vnUii-  <il'  liiciiitr  a^  I'llil  alnl  a  llinrt'  ra|ii<l  il<'\i'l(i|iiiii  lit  <il  llir  liKiiih'  i|i'|iii'-its 

I  if  till-  |>n(viiMTt(ir|)<i\vir|mr|i(>-"  »  will  imil<  nil  iifdlyfi  illiiw  the  i{cn('riilai|i>|i- 

llnli  dl'  iliiliruvcd  lilrtliii<U  ill  lltlli>iliK  llii>  I'llrl  ti)  tin'  (TK  alr-t  a(l\  alilal-'"'. 

Voiir  olMiliciit  Mrxaiil. 

|{.  N.  Hi.Ai  KiiriiN. 
t  hii  f  I ii-'iH  I  tor  III'  Sli  mil  liiiili  is, 

>\>h\\il\\\\\S     l.l'.SIIK    I  ■'U"    1.1    i-.||il^:     lllh     I'HilVIMK, 

Till-  liraiiiloii  l!liiltir  l.i«;iil  ('umpaiix  havf  !:■  id  iirii-tiiln'  I  uili  r-i. 
.an.  IJ.")  ill',  anil  I  »  u  \\  al«r-l  iil«'  Imil.r-  laih  2.">(l  II. I'.  I'litil  rr.-.nilv 
Mii'lilait  nill  III  inilir  liKliitr  was  IIm'iI  a^  I'idI  anil  tin  r\|i<'H<'ni  i'  nl'  |;i  Vi  als 
iilitailiiil  at  this  ili«tallat  lull  was  >tal(il  tii  l»'  tlia!  milv  I  wi)-lliiiil~  llii'  la  In  I 
laparily  (if  llii  liiiilcrs  wa-  -ciiiriMl  wlicii  li(jnitt'  wa~  ii-iil,  win  iia~  with 
I'liriilialllas  -lark  rnal  full  caiiarilv  wa^  cot.  Ill  olli.r  woiij-  tlir  i  aluri- 
tir  povM  T  of  linniti'  i~  onl.\  two-lliinl.s  of  lli.it  of  ^ooil  roal.  I.iuniti-  co-ly 
•S;{  "itl  ami  I'oiolialit.i  .  oal  !*(i.  10  |m.|- ton  It  wa- -t.itiil  tliat  oik- indiratril 
liofsi'  powir  wa-  olitaiiHil  with  a  ron-uiiiption  of  7  poiiiiil-  of  linniti'. 
thviiin  to  llir  iiuMcaM'il  I  on-uinpl  ion  of  -tram,  -npi  lior  roal  i-  iiou  ii-nl 
-o  a-  to  -criirc  tli'    full  .  .ipacilX'  of  thi'  hoilci-. 

Till  inaiiancr'  of  liic  Hianiloii  .""ti'.-iin  l.,iuni|rv  u,i-  coml  i  tmutli  Id 
n'wi'  till-  following  (lata  :  ■ 

l.iunili' net  co-l  .  .>().7')  :il  mini' 

I'liinlil  l.tlO 

I  lilo.nlinn  ((.:«• 

S.'.ti."i,  of  uliirli  .S  loll-  p.'i'  (lay  Here 

n-cil  lo-tiim  "^-M.-'O. 

I'ocohaiilas  c-iial  co-l  .'^'J.T'i  ai  mini' 

Duty  11,11 

l-'ri'ililit  :{.:.(l 

rnloailiiid  (l.:{() 

.■^Ci.ti'.t  of  whifli  ihiri-  ton-  pir  .|a> 
wii'i  I  uii-iinif.l.  ro-iinu  S'_>(».(»7.  Tlir  -aviiiy  in  o-t  of  fm  I  l.y  ii-iii^  llio 
lallrr  wa-  ilicn  fotv  s|.  i:{  |mt  day.  apart  from  lalmiir,  i  tr. 

Owiiip  to  ihc  inciTa-iii);  drinainl  for  -team  tin  ii-c  of  liunii.'  w,i< 
di-foiiliniii'il. 

Tlir  Hraiidon  watiT  pniiipiiiK  plant  i-  opir.itid  on  liiiniti  of  whirli 
aliont  10  Ion-  |mt  day  arc  ron-uiiii'd.  'j'h..  I.oilir  lapaiitN  i-  :!0(l  H.I'. 
I  he  ciicincs  an-  roiiipoiind  rondt  ii-inn- 

.Mr.  Shaw,  tlicciicinccr,  (lavc  tin-  rr-iilt-  of  a  Ic-t  wliidi  lie  r.irrii  d  out 
in  .lamiary,  1!K)7,  which  arc  a-  lollow-; 

TK.ST 

Duration  of  Ic-t . .' 10  iainr-. 

Water  iminix-d .s.'iM.atO  g  dloiis. 

Average  water  pressure !»1    IS  il.s.  sip  in. 


,S  UK..UUT    ON    COV.    AM>    I'OWK"    INVKSTIOATION 

iCl.')  lt)s.  s(i.  in. 

Avcnip-  stfiim  pr.'ssurc '    •  .,().,  ihs. 

( \,:i\  hvinicd 'i'i/.KB  ll>s. 

Total  \v:i'LTfv:ip<>rat(d  .    ,■.,.. .1 4  4!)  ll>s. 

Ivrap.-  water  .vapora....!  ,>.-■  P-mml  <.«  ..ul  J,  ,,  ^,„^  ,,,„,. 

Av.Tano  toniiMTatun-  of  l.'r.l  wt.t.r  .^.  ,^  .^^^ 

Avcrattr  vacuum  tcIucmI  to  sra  1cn<'1  .^^.  ^^^^^  j,,.,,,^. 

TcmixTatuic  of  cilv  water  .^j   ,.  ,,,^ 

Steam  eo.i>ume.l  ,«r  h-Ms..  r-ower  l.our   ^  ^^  j,^^ 

Coal  us.m1  per  l.ors..  power  l.our  ■  ^  ■  .^.  ,, 

(;,|lo„.  water  pumpe-l  per  pomulolMul 

1.,     Vnril     14     1<.)12,  wlieU    ()(.<!'    P>"<>»^    '" 

A  week's  t,.st    was  also  "'="''•  "M'  »•         ,.„,^,„„,i„^  ,i^„i,e  au.l  on 

,.,,.,,  ,,.,..,  raised  fronu.ael.  1»'>"  j'      ,     't  ;  I'^.n,,,,,  jn-r  pound  of  Fo.o- 
April  21   27.  1912,1.S.2,  l'-!";  [;     ^^J  .!^,n  ^,J,  Jl  $«.:W,  bothdehvered. 

-s...i;;'-Mi«*.i:-i:--'" i-» -"-"- 

hautas  eoal.  „.  operated  l>y  four  AM  UV- 

The  WinniiM'S  Intrl.  pressun.  "".,,,  J^,  „„„,iied  with  pro.h.eer 
nudtwo  2.^0  U.P.  Crossley  ^f;^'''f;;p''l.^' gators  .U.mt  1  .(MH)  tons 
«as  from  two  l.OtK.  U.V.  and  <;-';'';'".;  ,;,'^.;.  ,„„  designed  for  sueh 
%  ,.,nite  w..re  Used.  '»"  .'  ;';>f-  ,  r;£^'^;^|;  „„„,.,  ,„  the  pr.»lueer 
fuel.     Troul.le  was  experieue.  d  w  ll>  ( imK  ^^^  ,^^  ^..^,^,,,  „, 

.1  ditfieulty  was  found  ...  the  'M'- ;^<"  ;^.^  ,,.,,  ,Vn,.sylva.ua 

t,..  ,as  from  lipuf  --  ='';";;,;;,';    i,;,. ah.rifieof  alu.v.t  12.Ui.T.l 
,  •,„„„i„o..sslaek  .s  ..ow.ise.    .ml  t  a  M  ^^      .^^   ^^.^,^^^  ,o,.sume.l 

b:»  rt  :?s;™t.;ir;„^^^  »^..» -  -' "- ^' 

safetvl.oiiers,a..d  here  so.ne  tests  .em..d. 
the  most  satisfactory  results  per  dolla,. 
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Rei'okt  ..n  Com.  and  P..wkk  Investigation 
Otiiku  Users  of  I.uiNiTK. 


ALHKUTA. 


n...or.lintJ  .■alorinu'tt-r.     Tin-  .•onsumi.tiou  of  litJnit. 
vatt  hour  .•xclusivc  of  stram  s.n.Tation  or 


2' ,.  to  3  twuntls  includ- 


ESE==Hf=^'!frr"-i:"^^^^ 


present  installation  is  romplot..  the  total  capad  >   "  J^  '    "^   "        ..j  7,., 
11  1     •)  -,(io  II  I>      On  'i  sin'cial  test  one  pound  of  coal  cxapor.itu    i,> 

tinuri's: 

ANALYSIS    OF   <  OAI- 

^,  .  ,                                                       0  ()0'o 

^'"•^""■'' :J9.S0'o 

Vol- "'''";■■• 48.42% 

Fixcil  carbon .   .^,  , 

•^'^', ...     O.Wv 

^"l',^''!"" '.'.'.'.'.'..'.'.'.■■■■  10  ""*> 

Results  of  Operiitiou. 


I  Jan.,  1912 

Total  Wiit.T  ..v|.ponit.-,l       ,  >>-'\-<\^ 

Totiil  Wairr  piinipc'l    niils.  .iy,.Jyi,>»w 
WatiT  cvaiioralcil  per          I  _^ 

pimnd  <if  coal  j_-^^j_-_i ^?jii_ 


F.b  ,  1912 

1,470,200 

-,8,-)(>,r)70 

143,590 

26,713,000 

5.7 


Mar.,  1912!  .\pr.,  1912  \  May,  m^ 
l^SfrVlW^  l,:ni.7i)0 


9,237,f)H8 

137.270 

28,518,000 

fi.75 


8,187,554 
127,740 
28,938,000 

ft. 24 


1 ,233.0t« 

120,80t 
35,978,00< 

6.7 
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Feed  water  avcriiKt' tcniix'niturc  2(10  dcf!;.  I'alir.  (Ire*'!!  and  Sturtcvants 


('(■oiKiiiiiscrs  and  itidii 


red  lira 


ft  f; 


ins  arc  iii  use 


]n  the  three  foreRdinn  statidiis  cliaiii-nralcs  and  niecliaiiical  stiikers 
are  used. 

DAKOTA. 

At  Ileliniii  mining  experiment  station,'  experiments  hav<'  iM'cn 
earried  on  for  aliout  three  ye.ars  in  the  manufacture  of  nas  from  linnite 
liy  (hy  distillation  or,  using  the  more  i)re(ise  cliemical  term,  "'tlierinaly- 
si~.''  that  is,  out  of  eon*;i('t  with  air. and  in  the  liriciuettiiifj  of  the  li(;nilc- 
coive  residue.  Th.'sc  experiuK'nts  are  intere-.tinn  and  instructive,  inas- 
iniicli  as  they  were  made  in  an  ordin.ary  full-sized  retort,  with  charges 
ranpinn  round  4(M)  iiounds  of  air-dri"d  lijinite,  containing  ;i  small  perccMt- 
a^e  of  moisture.     The  periods  of  i  ition  were  aliout  three  hours'dura- 

tion. 

Dakota  lignite  is  somewhat  similar  to  that  found  in  Saskatchewa  .  as 
will  lie  seen  hy  the  following  proximate  ;inalyses. 

AIR-DHIKD    COAL. 


Moisture 


V<ilatilc 


I'iMd 


Mailer    '    (':irli<iii 


Asli 


,V\crage  of  25     Mnples  of  Dakota 

lignite 2!l  ()';    :i(l.10';    .52.00';      S.dO'p 

.V\  crage  of  (i  samples  of  Saskatche- 
wan lignite U:}.2()',    45(54';    11.20',;: 


Prof.  E.  ,1.  Halieoek.  Dean  of  the  College  of  Mining  Engineering  of  the 
University  of  North  Dakota,  stated  in  his  i-eport,  dated  I'eii.  1,  Htl  1,- that 
the  legislative  session  of  l!)Oit  made  an  ajipropriation  to  carry  on  scientific 
investig;itions,  inter  alia,  to  arrive  at  practical  methods  of  utilising  and 
developing  the  minend  industries. 

The  i)hraseology  used  liy  the  legisl.ature  in  this  connection  was 
"Investigations  and  jiractical  tests  >hall  lie  made  to  obtain  a  chea))  and 
etficitnt  method  of  lignite  coal  liriciuetting.  tosluiw  liy  actual  tests  the  best 
methods  of  Imrning  lignite  and  to  determine  the  ])ossiliility  of  using  lignite 
a.s  a  gas  producing  material." 

At  first,  laboratory  investigations  were  made  at  the  I'niversity  an<l 
then  to  prove  it  po.ssible  to  manufacture  gas  and  lu.ake  brifpiettes  in  a  com- 
mercial maimer,  gas  making  and  bri(iu<'tting  jikants  were  erected  at  Hebron. 

TIm'  ('(luiiHuent  of  this  (■xp<Timental  gas  plant  consists  of  one  retort, 
"one  (Minden.ser,  one  exhauster,  two  scrubbers,  one  i)uritier,  one  meter, 
all  tull  sized  ijiid  in  proiwrtion,  one  gas  holder,  etc.  The  more  essential 
particulars  as  to  dimensions  are  as  follows: 

( )rdinary  fire-clay  retort  15  inchi's  .\  2(>  inches  x  !)  f -et,  4  inches  thick, 
built  ill  a  In-nch  and  provided  with  an  ordinary  furnace  connected  to  flues 
„  « Inch  surromul  the  retort;  the  fui4  being  raw  or  "green"  lignite  which  !•< 
;  mined  a  short  distance  awav. 


fi.7 


'('   E.  Munnx',  Hy-l'rcKiuct  in  kius  miiiiufui-tiin',  "I'roRrcssivc  Ago,"  Oct.  1,  11112. 
'  "  InvostiKalioas  of  lignite  coal  relative  to  the  piuduction  of  gas  and  briquettes  " 


Kki-kim 


ON    Com,    AM)    I'uWKl!     I\VK>11':ATIoN 


•n,..  -I.M.n   ariMU«  Iron.   tt,..   Lurniu^  of  t.vsl,-l.nn...l  l,BU.t.;  I.m-    • 
ooolinu  wY.Mt  .m  tin.  hot  fin-lMV  ntoit  m.mI  ruus...l  .1  to  .•ra.'k       lo  av.  ..I 

„,,„n..r  a  rast-iro..  r.'tort  «n>  sli,.i)v.l  into  thr  <'X.st.n«  ,•  ay-rrtoit. 

-n,;.  n.tort  i-  titf.l  with  a  M.|f-h.ti.,j?  .•a>t-iroii  inouthpi.Tr  <-,.<.n.rt.Ml 
by  ai.  as.rnMoM  pi...  to  th-^  hy.lraulf  n.ai...  wh..--  tar  ami  wat.r  aiv 
colli  rtril  and  nllloved  at   will.  , 

"""•,-,„,  .vat..,-t,ih..  .•o,..i..,.-.w  which  ..o>,.i.......s  ti...  ':"'>,;-i';"  ■;:;"' 

moiMuiT  i<:nV,.t  n.dian...twa...l  inV..t  hi^h  and  .•o.,ta.n> -'1  watc.  tuh.-, 
:?i,„|M.l.vSf,vt,tl.ro.l(;hwhichwat..rtlovvsto<'oolth<>Kas.;s. 

Th..  ;.xhauM,.r  is  a  sfan.  .l.iv...  No.  1  Hoo>  wtl>  -^  ""•I""'''  ^""' 
ou.U.t  \V1„...  liKuit.'or  oth.f  coal  is  hr.njt  distill.  .1  or  ,a>l..m.s,.d  th-  Ka-.s 
nn     I    V.M,  o„t  =md  as  th.y  ac.annt.lat..  a  certain  an.m.nt  "'    -■M'.--.-. 

"  ,d    t..  I n.a...d  within  .!..■  rCor,  and  .hi>  art-Ms  the  ..nah ty  and   | na,.- 

titv  of  p.s  n.adc,  so  this  pn.ss.nv  is  .rdnc-l  to  a  ........nnn.  h>   ""•ans  ot 

^''*'  •S;;';"::y.i..dricai  tow...  scr,......-.  an.  24  inches  i,.  ;ii-;^<;;  •;;;;!; 

fed  hid,  and  nf.ove  th.-  n'tnaininsi  tar.  a.nn.on.a,  .-f..  whils    th..  p.n.U.    , 
.  .Ss  a  ste..l  .■yli.ulri..al  hox  4  f....t  in  dia,ne,..r  an.l  ^  '-     ' -;'^;  ;;;;;' 

mi.Ml  with  lin...  ..r  ..xi.l.'  .vstinK  o"  trays.  r.n...v...  th..  ..a.l.on..    ....<!. 

suli)lnir<.tt..il  hvdronen,  .'tc.  ,    ,  , 

•     '  -n.e  ,as  is-„.,asur...l  l-y  nu.ans  ..f  a  \V..stn  .hous..  nft...'  an.l     ..■  ^^> 
h.,l.,er  '..  IV.t  M>  ,  in.h..s  .lian...t..r  an.l  i:^  f.'.'t  C  ....'h.'s  h.^h  st..res  th..  »£.> 

nn.  l.'-l      It   i     =.<lvisaM..  to  .xplain  that   >on,..  .oals  wh..n  l.urne.      n 
r.     r        r  ov....s.  cak..  ,.r  In.e  toK.th.r  an.l    tints  h.r.n  a  .-ok.,  win.  .  .- 

•.r  hi,   as  ,  fn..l  f..r  a  va.i..ty  of  pnr,,..s,.s.     'n...n.  ar,.  also  ,...als  whu^h 
„   1 :       t..il..r  tr..atn...nt  will  not  ...nunt  t..s..th..r  t..  L.r.n  a  ,.ol,..r..nt     .as- 

::     1,.  Un  ,nor •  l.-ss  retai,.  th.ir  ...ij.it.al  shap..  a,.,l  '•";";"":,/;"; 

Vivian  15.  l..w..s  expn.ss..s  his  opini.m  that   ' '  th.....  .s  ....  .lo-.l        tut 

,i,er,.sinl,...li..sa...rth.ir.l..rivativ.s--th..hy.lro.arl,.ms     ..  'h 

form  11...  tar   whi..l.  vi.-hls  th.-  pitch  that  lufs  tl...  .'ok..,  a.  .1  a,    ,  t 

!"ln  lllh's  play  a  V...y  i...porta..t   if  ...-  the  .hi..!  pa,-,  ...  th..  wv,„n..,- 

'"*'  t'tW  lir^t  kind  ..f  <.oal    'th,.  ,,roportion  ..f  .-..si..  a...l  hydro.-a.l-u., 
,.odi.     1        r    ...l....!  th..  ,iKht  ,atioas,...n.pan..lwitl,h...nns  a...   r..Md,..,... 

1„     ...     ..ki,,"-  ......l  is  ..htai,....l."     nm  in  tl...  latt.r  k„.,l  -the  h„.n„>- 

:'    ',:.!:;  Ppn......  l..  .......l.  I^-PT  .,.tn,.,i,i..s  tl.a..  tl...  r..s„.,c  ...m,- 

,„„,,    .„,,   hvd,.....a,l.o,.s  an.l  a<  on  .li^tillat,..n  th..y  Wv,.  no  hn.du.. 

|;;:;;;'ln,.  the  r..si.l„...  ,h..  n.-„n,-  l  ..11-^  ..a,..,.,.  M,pply  ..not.^rh  ,0  .,ve 
nioi-i  tha,,  a  friahl..  mass.  '  •  i     i 

Manv  l.it.m.in.H,-  ....als  pro.h.ee  K-o.l  .'ok.'  wlnl..  l,Kn,t..s  as  a  ,.,.le  .l- 

,„„    l,„,  u..v..rtlulrs..,  Iifrnit.-.„k..  is  a,....nal.l..  to  tn.atm..nt  as  w.ll    ..•  ,x- 

;  ■„      '  ",,,,,.. ~  of  al,..ut  4d()  P0.....IS  ..f  ai.-.lri...l  li.......  fro.n  .1.11........ 

;    ;     ;,.r,.  p..^i...o  r...o..t,  the  n.o,.thpi......  lid  n.a.l..  ^.as  t„h  ,  a...      h, 

.....  h..,..  .th  k..pt  at  a  R.,o.l  t..n.p..ra„......     Th..  h..at  .....pun-l  at  „..Un- 

!         ,  ,1  ,as  works'.,)  .listil  tl„.  ...al  is  al.o..,  '2:.m  ...«.  Fahr.,  hnt  d..r.... 

;i,e   e;p,^.in.,.,.ts  ma.l..  at    Hel.r.n.  -it  was  io,.,..l   that    tl...   ^as  .l.st.U.-l 

<  '„-,xi„...n.  ian.it  va.,.,l  quality  ..f«ass.-..m,.,l  to  Ik-  K.,w,.en  1,2.1)  a...l 
,  .  0  'L.  I.-al.r."  Ti.is  in,r.,.at,.s  tha.  less  fu,.l  is  r...,...re.  ,o  ..ar  ..n.s, 
,'^,ni„.  than  it.  th..  .'as.,  of  .'oal  an.l  tl,..r..fore  less  w.-ar  an.l  ,..ar  an.l  ....s, 


1  .'  ('■iili..lil.-.:ltiu,l  I 


,(('. 


ill"   Ciinioi-  Loitiiii-is,  Royal  Society  of  .Vils,  I'JU. 


1{K1'()U1      (i\     ('(I\1.     AM)     I'llWKl!     I N  \  Ksl  ICA  1  l(  (N  Xi 

.\s  the  Pins  iKisscil  throiiKli  the  viiiious  |)iirt>  iit'  the  |(l,iiit.  i>l»(r\  at  ions 
wpir  iii:i(lc  MS  to  itfi  rate  of  ])ro(liiction  and  also  that  of  tar  and  li(|iior. 

Tilt'  coki'  residue  is.  as  already  explained,  an  iiicoliereiil  frialile  mass. 

The  (jas  ■>as  analysed  daily  and  the  averajje  slarulard  results  of  same 
unpiiriti^d,  are  staled  liy  I'rof.  MalicocU  to  he  as  follows; 

S:t!iii>l<'     Illmniii-    < 'arhoii    ..     ..  ,.  ,  ,,   ..  *■  .  ,t  < '.-ir-h'-ii- 

S-m's         a.ils        M„^i,,.,  >'.v.U.",  l-.tlun..    M..tlu,i..N,u„K.n  ONNpn     „.^^^^,^, 

_   '__        ___  _      I i > I . 

'       A.        .  :M1         I7.21        4.">.lt>  (lit         1.">.5(t  -y.V.)  I.7li        II    .'.I 

l(  2.10      lit '.M      4i.'.'t)        0  :iit      111  :u         t.:iii        i  imi      i.-,  to 

J     (■ 2.:ir>       IS. 70    ,  4")  45         l.OJ        14.  IJ         .">.:i4  l.Jl        11  .M 

-i      .Vvrraito  I     •-'..'.2        18.7:»     I  4:i,n«         0.:.2        1.").44  .'i.Ot     i     1   :i2        12.77 

,  iTIie  following  is  iiiscilcil  fur  inirpiisi'S  iif  i'iiiii|i:iils(]iii 

'      l'uri(ic(l  i  I 

(;;is         .")..'(()      11  ."lO    ,  i:!..")0  :i.'i  (M)    :    2.(m)        o.'.o        2011 

I  from  I 

\      SlMiiihinl  n:is  colli  (aviTtiK"'!  .\iii<Tii':iTi 

*•  ~  "'  ■ 

:  It  will  he  observed  that  th<'  illiiminatiiiK  )H(\ver  of  the  uns  is  low— 

'     iihiniinaiits  and  methane — and  the  carlon  dioxide  is  hijih.  hut  the  latter 

can  lie  reijuced  and  the  (inal'ty  of  the  nas  thin'liy  improved. 

The  volume  of  >j!is  obtained  perton  1 '2.(100  pounds  1  of  air-dried  lii;nite 

.ind  the  caloriiie  value  is  reported  liy  Prof.  Halieock  to  lie  as  below: 

I  111  rurififil  Inmi  < 'urhiiii  l)i- 

^  !  '  i.rMniM.l  ,,^.,;,.   .,,„,   ^^i,. 

'  ^'lii^  :        Vii'lil         !       CiiliiriCn-  Virlil      ,  Ciiliiritic; 

;  i     cii.  fii't     ;  v.iiiic  ill  H.T.r.      I'll,  feel      viiiiic  ill  li  'I  r. 

'    \     I      I0.(>6:{  UK). or  s.-,xi  .■,(11100 

H       ll,Mr,  41)1)  (iO  >I.:147  I'tl.sii 

I    (         .    .." i        n,St)l  :i!)!I.SO  ".(.411)  ."lOl    1 

\\Mai:i' '        ll,2r)7        !         402  '20  !)()<».">  407. 11 

i  It   is  understood  that   the  lignite  in  these  lasl    test-  (otitailied  .-il  out 

*     1")  per  cent,  moistui'e.  in  which  case  the  raw  lijjnite  yirldeii  !)..")(i'.)  cubic 

Il  (  I  of  unpuriticd  gas  and  7. 7150  cubic  feet  of  purified  gas.  but  if  the  lignite 

^   li  III  only  4  per  cent,  moisture,  then  the  tigures  would  be  .'il  out  lO.S'lb  and 

4  s  7.!I   resjM'ctively. 

i  With  imi)roved  and  largi'r  eiiuipmcnt  these  results  (ould.  doubtless, 

5  be  much  exceeded. 

^1  The  gas  is  stated  to  proiluc<'   ",'i   cle:ir   sniokele-s  llame,  easily  rigu- 

i  1  III  d  and  with  jn'oper  adjustment  the  light  is  <'(iiial  to  ih.'it  prod  rvt] 
J  liomanycityga-."  Thisdoesnoi  conform  witliexperiencegainedin  Texas, 
4  ^nn  .Vrhor  ,'ind  elsewhere.  The  analysis  of  the  gas  does  not  indicate 
high  illuminating  power;  but  the  heat  value,  in  view  of  the  developments 
^  mIiicIi  are  now  taking  jjlace  in  ordin.'iry  gas  manufacture,  will  l;e  ajiiiroxi- 
I  m.itely  e<|ual  to  about  four-fifths  of  coal  gas,     Tlu'  general  use  of  incan- 

tdevcciit  mantles  with  coal  gas  renders  it  almost   unnecessary  to  supply 
_  hiirli  (juality  and  liij^li  jiriced  gas.  as  with  tlie  cilorifie  values  reported  by 
^  I'lof.  Habcock,  mantles  will  yield  a  medium  lighting  power.     Hut  in  view 
"i  ot  the  fact  that  most  towns  have  electric  power  ))lants  available  for  lighting 
■^i  purposes,  there  is  no  need  at  the  present  juncture  to  discuss  the  lighting 
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„h,-  of  llK-  l....l.l.n.^    .V-.,.r.li,w  u,  III..  r,«,ll. .,( Il-  Il.-l.r..n  ..x,.Tin,,.n,» 

Ti„-   '™.  i ;.'i»-ii..» ..f .'.i- .-""-"I '■■  I'*; """"",i::, i"hi 

''''''^:tz^^:^:;:;!!::!'::'^:it:tx:, •• ,f- 

v..yor  whon.  ,    .s  '-'^j;   ';',,; ',,,.,';,,  ,,„v..yor  th.  n.ko  an.l  H..ur 
i,s  way  tlu.  nuxtur,.  n.,...n<>    ;?';;';!:,  .I^  .^ller  l.ri„.u.ttinK  press 


I  <     l>iik.ua 

I  Tavliirliii.  1     l.iaiiil'- 
I      l.iunit!    ■        '■"'"■ 
I  ;  hrii|ii'-lti' 


Moisliiro 

Volatili'  Miittor 

I'lxcd  Carlion 

Ash ,    „,,. 

Caloritic  viiliip  H.  1   i 


■JH.t) 
49  (X) 
42  !» 
8,1 
10,(592 


S  44 
32  50 
.W  .■)() 

Iti  0 
11,050 


Uiivl-      ! 
tiKtliti' 
;  briqiU'lli'f- 

16  4 

47. H 

62  .60 

9  0 

12,  UK) 


»»^f     j   Virginia 
liriqueltos  :        '""' 


'.0 


0 

s. 

67  5 
15.0 

12,800 


:{.o.-) 

■.{1  .65 

60  82 

4.48 

14,470 


TnIxT 
limiit.- 
(Uulll 


1:5  (X 
:i6  (H 

49  9 
14  1 
11,72( 


Cost  prr^on^jil£VdJi<:i5i!l'iL 


Hr^i     $8  00  '     »f^.50^^^X)0_$\2J)0__^i^M 


ami  8  foot  hiR  1  int  ™  "  >  '      „    j       ^^    ,„,,rth  .^^.j  ^hon  it  is  pormanont 


HkI'OKT    (IN    CoAl.    AM)     J'dWKU     I  N\  F>TI(iA'lll)N  iy'i 

of  llip  oI<l  chiirKc  is  left  in.  'I'lic  third  mikI  siiliscciucnt  diaries  arc  iKiiit<'il 
l)y  the  iH'ut  rctiiincd  in  the  lirickwork.  Alxtut  4  tons  of  lignite  in  one 
charjjc  <'un  Ik- ciirhoni.scd  witli  the  iiiiniiniiin  of  lalioiir,  Imt  at  th<'  iircsnit 
lime  no  reliable  data  is  availalilc  as  t(»  llic  results  ohtainrd. 

It  is  stated  that  raw  hgnite  prDduced  \>y  carlonisation  in  tiiis  oven 
aliout  U,0(K)  euliic  feet  of  gas  and  aiiout  40  jxt  cent.  I)y  weijjiit  of  coke. 


WllJ.ISTOX,   N.    DAKOTA- 


TKAM    PLANT. 


Tile  United  States  Geological  Survey  in  I'.tOS  conducted  tests  at 
Williston  irrigation  pumping  station  with  hrowii  lignite  under  steam 
lidilers. 

Tlie  lignite  is  mined  on  an  adjacent  government  land,  the  analysis 
of  which  was  as  follows: 


Average  of  10  tests 

l'roxiniat( — Moisture 

Fixed  Carlion.    . 
Volatile  Matter. 

Asli  as  fired 

Sulphur 

ritimatt^- 


( 'arhon . . . 
Hydrogen . 
( )xygen .  .  . 
Nitrogen. 


n  moist  coal 

In  coml>ustil)le 

42  til 

•JC.  27 

.-|2  SI 

24    10 

41    I.-, 

7.0:5 

12  2(i   (drv) 

1  (14 

1   24    (dry) 

Drv 

v'oml)Ustil)le 

(moisture  and 

••ish   fr<'e   ) 

f)l.<t2 

(17  .".() 

4.07 

4  !t4 

21   (1.-) 

24  01 

107 

1 .  22 

Talor 

liKiiit.. 

((J.illi 

1:5  (Xl 

:«)  on 

49.9 

14  1 

11,72(1 

$8.IHI 


Tlie  furnace  was  of  the  s<'mi-gas-produc«'r  typ<'  and  had  an  external 
resenililancf-  to  the  .-o-called  Dutch  oven.  The  .setting  is  shown  on  the 
drawing.  Tlie  solid  fuel  was  gasified  on  the  grate  and  the  gas  passed 
through  the  sjiace  unch'r  the  arch  into  the  conihustiiin  (handier,  where 
most  of  the  gaseous  comhustiMe  was  Imrned.  The  iieces>arv  air  for 
comliustion  was  added  through  the  o))enings  (.\)  in  the  liridge  wall. 
Thi   air  was  iireheated  to  200  to  1500  <!(  g.  I'ahr.  in  coils  ( 1')  and  forccil  liy  a 

I  fan  lilower  into  the  furnace  under  ;i  pressure  of  ()..')  to  1   inch  of  water. 

.  The  furnace  was  ecpiipped  with  a  rocking  grate  ((insisting  of  two  rows 

of  hars  connected  to   two  shaking  levers  so  a~   to  operate  alternately. 

[(See  plate  H.) 

The  pressure  in  the  ashjMt.  varying  from  1  lo  2  inches  of  water,  was 

I  maintained   liy  argand   blowers  \ising  suiierheatcd  steam  sui>plied  from 
an  independent    steam   holier  so  as  to  ascertain   tile  amount    uf  steam 

[consumed. 

The  following  tal'le  gives  the  |>rincipal  dimensions  of  tlie  furnace. 

Itlie  boiler  and  the  grate: 


'  BiiUptin  2.     North  Dakot.i  lignite  as  a  fuel  for  power  plant  lH)ll(>rs.   U.S.  Bureau 
|of  MincH. 
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HRINt  ll'AL  UIMKN.HIOSS. 


VrilNACK 

Wiilth  in  front 

fi'i'l        f"i  1) 

Width  buck  of  liriilitr  wall 

7  .') 

Lontftl) 

s 

lIciKi" 

* 

U(M)K  OF  1thxa<  K 

I,cniith  (Mlraiuhl  piutioni 

s  .■> 

I.ninlli  at  siili's. 

l.">  s 

I,<'n)illi  in  niiiMli' 

1.")  :> 

lli'iKht  in  rrar  alxtvc  hridK 

* 

wall 

inrhcs      'J.l 

Nnmlicr  of  niicnniu.-' 

Iti 

Si/.p  of  opcniiiKs 

inches  'Jx4..» 

Wiihh  of  ]iartilion> 

- 

DltllXiK  \\  ALL 

V  idlli  at  liasc 

flit 

\\  idlti  on  top 

:t 

llciuhl 

inclicr*      -111 

Nunibor  of  opcniiins 

li 

Size  of  opcninjts 

inches  ox'J.) 

SiDK  DooH 

I,ow(T  iiIro  aliove  grate. 

inches    7  .» 

17 

Width 

lil 

1'IHIN<.  Dim  111 

l,oHir  eilni'  above  ((rali'.  ilii'hes  ■_•! 

Hei«hi ■■      I*  !■'' 

Width •■        '"  '■' 

ClIIMNKV 

lieiBht  above  Kialc   .    .  feel             l.W 

Diaiueler ini'hi'S         M 

ItolLKIl 

Hinlders'  rating  U.V.         iW 

Water  heating  ^nrfa<e  s<|.  ft.     2.jH7 

Dia.  1  if  steam  dniins    .  inches        42 

Length  of  steam  drtinis  .  fii't        10. :« 

I )ia.  of  mud  drums ini'h™        42 

Length  of  nni<l  drums  feet         8  s;( 

Number  of  tubes -MW 

Diameter  of  I ubis inches    :<  2.i 

('h.\tk 

Width f''«-t          '>  6 

Length ."             5  , 

Width  of  grate  bars         .    inches      i   4 

Width  of  rib  ;•            4| 

Width  of  air  space  "            -44 

Depth  of  air  space  "         1  ■ '^ 


Careful  observations  were  made  l>y  the  staff  employed  iis  to  t'le 
JK'haviour  of  the  linnite  and  the  results  olitiiined,  and  the  usual  m«'thods 
were  adopted  in  weiRhiiiR  and  sampiinR  tin-  f uel ;  mei»surin(t  t he  feed  water; 
sampling  flue  ){!i«;  takinR  temi)eriitur<'s;  recordiuK  the  steam  pressure  and 
measurinK  the  drafts,  all  of  which  are  fully  set  forth  in  the  hulletin. 

The  followinR  tables  give  the  average  results  obtained,  and  as  these 
tests  were  made  on  a  practical  scale  with  lignite  very  similar  in  composi- 
tion to  that  found  in  South  Saskatchewan,  th<'  results  are  given  in  full. 

Summary  of  average  observed  data  and  calculated  items  of  15  steam- 
ing tests  made  with  North  Dakota  lignite,  Oetolx-r  8th  to  2!tth,  1<K)8. 


(ONOlTlONrt    OF    VVKh 

Av.Tage   pr<>ssures  ^"'•"^' 

BaroiiK'ter  (inches  of  mercury) -n.ou 

Steam   above  atmosi)liere  (in  pounds  stiuare  inch) 

(1)  At  gauge l;^i>-4 

(2)  To  ash  pit .    ""- 

Draft  (inclu's  of  water) 

Below  atmosphere 

(l)Stack 266 

(2)  Furnace ^^ 

Above  atmosphere 

(1)  A.shpit l-^*j 

(2)  To  bridge  wall -^^ 

.Average  tcmperalunr  (F)  of 

Atmosphere 

(l)Outside 49.4 

(2)  Fireroom ^A' 

Preheated  air  to  bridge  wal 232.3 
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Avcranf  tcmiMTatiiri'  (K)  of — Continued 


Stt'ani  to  ash  pit  hlowi 
l''(H'<l  water  ill  tank.  .  . 


4o:J 

.■.0.4 

( 'alorimt'trr    2S7 

FiiU'gas 4<»2  4 

Fiirnarc 2, 107 

Fuel  (total  wriKlit  in  |)()tin(ls) 

As  fin'd 2ti,4oO 


Dry 

Ash  anil  refuse 


10,170 
1,405 


Tot.'il  conilnislilile  roiisiinieil  (|Nitin<U) 14, (HK) 

Firetl  iMT  hour  (|)oiiii(ls) 


l>ry  fuel  for  gratt 

Dry  fuel  ixT  scpiare  toot  of  ({rate 

C'omliustihle 


Uefuso  in  dry    uel  (jht  cent  ) .  , 
Proximate  analysis  (|mt  cent.) 
F'i.xed  carhon 

(a)    In  moist  coal ... 


(h)    In  comhustiiile. 
Volatile  matter 

(ii)    In  moist  coiil .  . 

('»)    In  conihustiliie. 
Moisture  in  fuel  as  tired 
Ash  in  fuel 

(-/)    As  Fired 


^h)     I)rv 


Sulphur,  separately  determined  ([ht  cent. 


In  moist  coa 
In  drv  coal . 


.\ccoinpanyinK  100','  comlnistihle 
ritimate  Ana!v>is  iper  cent.) 


( 'arlii 


Dr^ 


[h)    .\cci)nipanyin)i  1(H)' ,  conilmstiiili 


Hydrogen 


i(()    Dry  co.mI 

(h)    .Vccomp.iiiyiii);  100',  comliustil.lc 


( )xynen 


d. 


1 ,4:V2 


1,115 
'.t.Ol 


20  27 
52.. SI 

24.10 
41.17 
42.01 

7.o:j 

12.20 


1  .iW 
1   24 

i.:r. 


01    fl2 

07. ')0 


I  ()7 
I  92 


21   ().■ 


Nit 


((/)    Dr 

(/>)    .\ccompanyin)i  100'  ,  c<)ml>ii~til>le 24  .  1 1 

itrojreii 

((()    Dry  coal 


(/()    Acconipanyiiis  100' ,'  conilnwtilih 
Water  fed  to  hoilcr  (pounds) 


Total 


1.07 


78,800 


I'nuivalent  evaiiorated  from  and  at  212  ilrfi.  V 


Total . 


04,i;5.. 

8,21.; 

;5.ir 

Into  drv  steam 94,3<)0 


W'T  hour . 

.\ccompanying  100' ,'  comhustihli 


ri  1 


:*  UK1-..KT    ON    (•o^\.    AN..    POWKK    InVF.STKIATION 

K„uivul.-nt  ..va,...rut..a  from  un.l  ut  'iri  .Ln-  F.      •o«^>^,<,/. 

Por  |H)un<l  "f  fufl 

((I)    As  lircil    

(h)    Iv-y 

((•)    MoiMturf  nml  uhIi  frcH' 

Artuallv  ('vmM)r  iliil  7 

Total !''!'X'! 

For  liour 

Kvaporution 

Appur.iit,  |MT  i)<)Uii«l  of  co:.!  ii-  nrc.i ^ 

Factor  of 

(•oini><>^i''"»"  "f  rt'fusi'  (iwr  triit.) 

Carlxiu 

Kart  li V  iniittcT 


'"linker ^^    _ 

Hoat  Valiii'  i«'r  |)ounil  (B.T.U.) 

Dry  fiifl 

Coinlmstihlf 

Stt'am  (IMT  cent.) 
Moisture  in. 
Horse  |)0\ver  (leVelolH-d 

In  l)oiler 

Per  lent,  of  rated ■ 

Effirieney  (ixrcent.) 

Of  l)oiler  and  furnace 

( n )  Alone 

(h)  IncludinR  Rrate 

OviT  all 

Average  thickness  of  fu<"l  U^ds  (inches) 
AveiaRc  intervals  Letween  firintjs  (minutes). 
Dry  chimn<>y  gases 

Per  potnid  of  comhustihle  ([wunds) . . . . 
Analysis  (iM-r  cent.) 

(X)..  (Carbon  dioxide) 

(),  (( )xyKen) 

CO  (Carbon  Monoxide) 

N  J   (NitfORen) .•• 

Heat  value  of  1  lb  of  combustible  (H  1 .1 .) . 
Heat  Halance 

Ab>ort}«'d  by  boiler  (H.  T  i. .) 

Heat  lost  in  dry  tiue  gases 

BT.U 

Per  cent 

Loss  due  to  moisture  in  the  fuel 

B.T.U 


Loss  du/to  moisture  forming  l>y  burning  of  hydrogen 


3.5«) 

ti.t't? 

7.04H 
0,7.'>0 

2.77 

.2i:>3 

l!t.:W 

70.  :w 

4t.lt) 

l().:{ti:< 

llj'.t'.l 

.'.)1 

i)0.47 

237. ti 
•Jo.tK? 


50.32 

4r).ss 
r>3.7!t 
20.1 

4  21 
14.94 

11. H' 

7.C.ti 

.4.') 

80  »i> 

11,.')8; 

7,  Hi; 

l,4Si 
ri.C)' 

l,Oi> 
!t.l 


B.T.U 

Per  cent 

Less  due  to  incomplete  combustion  of  carbon 

B.T.U 

Per  cent 


1.1 
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3.5() 
.•.(HI 

0  (»7        i 

77,(>»H 
(j,7.')t) 


237. t> 

»5.o:? 


5fl.:V2 

4r).Hs 
r>3.7'.t 

20.1 
4  21 

14.',tl 

11. Hi 

7.C.t' 

.4.'. 

80  (IN 

11. '.ST 

7,lt);; 

l,4Si. 
r2.(')> 

1,0(12 
0.1.') 

5r)i 

4  70 
l.'.u 


I.osx  in  PHciipinn  hyctrociirl)onH,ra<liution  and  unaccoiintrd  for 

B.T.U 1,382 

Percent 11.91 

Ho  Icr  .supplying  steiiin  to  a.Hh  pit 

Time  u.-y'd  (lioiir;*) 10.68 

UfK'd  for  Argand  blowers — St«'ttni  (pounds) 

(a)  Total r>,Hm 

(/.)  Per  hour  .      r,:)2 

Heat  in  form  <.f  .-iteani  (  i  r  cent.) 3.27 

Kva|)oration  (|mt  cent.) 8.12 

" DeuKily  of  Smoke. — The  vi>il>le  .imoko  (hiriuK  all  th<'  tests  wa.s  very 
light  and  apix'ared  to  lie  composed  mostly  of  water  vajiour.  .\t  the  top  of 
the  stack  hardly  ar>y  smoke  was  disceriiil>le,the  colour  of  the  smoke  Ix-com- 
ing  api)arent  only  at  a  distance  of  !.'>  to  30  feet  from  the  top  of  the  sta<'k, 
where  a  density  was  oliserved  that  would  lie  denoted  on  Itingelmann'.s 
chart  as  In'tween  Nos.  0  and  1. 

"Te!<t  1,  OctoU-r  8.— T«'st  1  was  short  and  for  tliat  reason  is  not  con- 
sidered accurate.  The  fuel  iK'd  at  the  .start  was  comparatively  'hin 
(al)0Ut  a  incln's)  and  when  thickest  was  only  9  to  10  inches.  Samples 
of  coal  and  ash  of  this  test  were  not  sent  for  cliemical  analysis. 

"Test  2,  OctolxT  10. — Test  2  was  run  wilh  superheated  steam  in  the 
ash-pit  l)low<'rs.  Fire  was  run  at  low  rate  of  comliustioii  two  days  In-fore 
starting  the  test  and  the  fuel  \»-i\  was  apparently  in  good  condition  when 
the  test  was  started.  The  fuel  in'd  at  start  was  about  17  inches  thick; 
average  for  the  test  aliout  20  inches.  The  gra'es  were  shaken 
eleven  t  mes  during  the  test.  The  fire  had  burned  down  at  the  clos<'  to 
the  simio  level  as  at  the  start.  In  coni))uting  results  (),')0  pounds  were 
added  to  the  \\.  ight  of  coal  as  correction  for  the  clinkers  in  the  fuel  Ix'd  at 
the  end  of  the  test.     Fairly  uniform  conditions  prevailed  during  the  test. 

"T<'st  3,  OctolxT  11. — Test  3  was  run  with  suixTheated  steam  in 
the  a-li-|)it  blowers.  Fire  was  clean<'d  about  1  or  2  o'clock  in  the  morning 
and  the  boiler  was  run  at  tiO  to  7.")  [mt  cent,  of  rated  capiicity  until  lest 
started,  'i'he  fuel  bed  Was  about  13  incla's  thick  at  llu'  start  and  18 
inches  at  the  close;  average  for  the  test  about  20  inches.  During  the  test 
al)ont  Uw  poinids  of  coal  was  tired  at  intervals  of  two  or  tiircc  miinites, 
spreading  tlu'  coal  over  the  entire  fu«'l  bed.  The  grate  was  shaken  ten 
times  during  the  test,  riiiform  conditions  ))revailed  during  the  entire 
t.-t. 

"Test  4,  OctolKT  12.  -Test  4  wa-  run  with  suiM'rIuated  sttani  in  the 
ash-pit  blowers.  The  fia'l  In'd  was  about  16  to  17  inches  thick  .at  the  start 
and  about  20  to21  inches  at  the  cUxe;  average  during  t<'st  aliout  20  inches. 
The  grate  was  sluiken  eight  times  during  the  entire  lest.  Coal  was  fired 
in  charges  of  ItiO  pounds  at  intervals  of  four  or  five  minutes  spreading  it 
over  the  entire  grate  aca  I'niform  conditions  |)revailed  duiing  the  en- 
tire test,  ("linkers  were  more  troublesome  than  in  tests  2  and  3  This 
wa;  probably  due  to  the  fact  that  the  coal  contained  about  30  pe-  cent, 
ot  slack.  The  fuel  was  appan  ntly  of  inferior  quality  as  compared 
with  that  of  tests  2  and  3.  Clinkers  were  heavy  and  fu.sed  to  the  brick 
on  the  sides  of  the  furnj'.ce. 


'Test  5,  OctolKT  14. — Test  .t  was 


run  wiih  superheateci  s  cam  in  the 
rushe( 
tained  very  small  f)ercen  age  of  slack;  it  wius  mostly  in  pieces  ; 


ash-pit  blowers,     (.'oal  used  on  this  test  was  or 


hand  and  con- 
I  3  to  6  inches 


m 


\U.v,mi    .-N   r..Ai.    vsn   !•'>«>  H    In\  khtm.m  i-'- 


V 


'I'll''    I'tlcl    Utl 


thro.iKlt.    Sulphur  M)M«!.rr.l,  ai-tiil .I  i"  <'"»  '••>«/■■■ 

l.i:i  ,>..un.l.  n-   :  .  .uir.uf  iu..rvals.     Trom  :$..«>  K.  ••  o  .■I.H'k  thr  f  .u  fur.  i..K 

:: n.rna.-  .I.r..u«l.  .1..-  l.rul«.  ■  -  ,11  u„.  m..«  ...  ..u.  u:  ht-h 

,;,.,,,„  ,.,„  .l„„lv,  -.,  ,l,a,  n...  .  n..u«l>  .ir  u.,-  ^up,l...l  U,  hum  .1.-  »t...... 

thi-  r.-ull.-J  ,11  liiuli  <  ' '  .■.'iit.'iit  II'  It..-  llu..  Kx-.-. 

■r,.,,   li    (>.„,l.r    Mi.-    -IVs.     .  w:.>  iin.   with  vU)..  ,h.:.t.n   M.  mm.   iu 
,1,0  M^h-P.t  1.1..VV.  I.     <  "Ml  u>...l  ....  .Lis  t.-t  w«is  .ru^lM.l  l.y  l,:,...l  au.i  H.s 

,   fnm.  ram  .h...  .in.l.     Sulphur  app.nr...l  „.  ra.h.T  lar«.  <.";'-''<- 

k,ril.n„..l  n.   -t.u.  lavrs.     Th..  fu.  1  l«-.l   «:,-  aln.,..    1.    ••"'"-'';  ;. 

'.   ..l.,a  .h..^.M    u:„  ........wha.   irr..«ul:„.  a....-  .ha.    .     ra,.  Muou.lh 

•h.  Lt-  W.T..  .....    ^l.Mk...   aft.T    I  :(.-.  ..•.[...•k  an.l   .h..  h...  r.-mu.,;.!  ^ 

llhiBh  wh..n  ,h.'  air  pr..sM.r..  ...  l.n.lK.-  wall  op.  uu.^s  an    !ow;  whu,  .h- 
pr.-^ur.'  i"  iiiiT.a».M  <•'  'Irop^- 

•••|-...,  7    (.....Ur  17.     T.M   7  was  ruu  wiili   -up.rh..ai..l  M.'.-iin  n 
,1h.  aJuM.   l.i..u,.r..     C.al  was  .tusI    .1  hv  hau.l.     Sulphur  apiH.:,r..l   u 

;; ,  li'v  .iis,.-ii.u.....  iu  .1....  i.y..rs.    n...  U.1  u..  --';-'- 

1,  ,      Th..  Kra...  «as  shak.-.  lour  Uu..  .lu..i..t:  ..-.■     I-.t.   •  -"<•  -  >   ^  ' 
u.  a  in  ,1...  ash-pi.  a.  .h- ...ut  uf  th.- .<■>..    Th..  ^n .■<  .."-i  '<>  .hm.,.u.. 

.".  ..     l.v  .liuk.'r..  a.,.l  nu  n.or..  a^h  ...uhl  !..■  >hak.  ..  .U.wu  .y  ru.^ku,, 
h..u  PU1I...1   .1...  .•li..k..r.  ha.l  a  v..,v  >.r.-n«S...  -l'"-         ;;»";,, 

„„n.anU..ahl..  .lur  m  th.-  Ia>l  -u.'  m.uI  on,  -halt    l,..urs,  au.l  .h.-  ..■>.     uul 

no.  hav..  U..II  ruu  much  l.m(I<r. 

.•T,...  K    (VtulHT  lit.     T.  M   S  was  r.in  w.lh  s;,.ura....l  s...a.n  ...  .1 

...hpit  l.l..w..'rs.     (oal  was  ,Tu.h...l  hy  .rush.r    was  vry  wh  a...l  .u. 

;a!u'i  3."^0  p..r  ........  ..f  sla..k.    Th.  f....l  Ik-I  wa^  a.out  Mi  .„.  ...^    u- 

al  .!,..  s.a,-,  aul  ahu...  20  iu.h.'s  n.  .1...  ..l.-s..;  av.Taf:.-  .ur  ""'  "•-'  ^       " 

i„,.l,..s      Th..  ura...s  w..r,.  shak...  hv.-  t.n..^  .lun.>;i  th.'    .'si.     -\"' "  P 
1  .,k..    I  ..k'rs  ,hr...Kh  .h..  n.a<..  n  -ul...!   -.  shaking  a  lar,...  a.-.....u. 

;;:; ;i i,.;" n... asi,.,'  i.. ,i..a..i.,« af,.,- .■i.-u,,, iar«.. an.i .hu-k p....- 

of  .liiik.r  w(.rt.  l.iui..l  ..u  .h.'  cratr. 

..T..SI  It   ().-t,.lH.r   20.--T..M  -'  was  r.u.  «..h  satu.al...    >...an.  ...  . 

.,shpi.   l.l..wvrs.     Coal  was  <.r,.sh..a  l-y  .r.-n-r.   was  w...   irun.  ra.u  n, 
..Eu..!l  ah....t  2.)  ,H.r  .......    sla.-k.     Tl...  ....11-.   was    •>-»;;;*;„ 

th..  s...,r.  a...l  2t»  i...l..'s  a.  .h.'  .lus.  •:  av..ran..  l-.r  .1..'  «.-.  2.)  to  ..nut. 
\ft.;r  .-.  p  ....  .1...  ft.-.  s,...n....l  ...  iH'  i..  I.U.1  .•o.ulit..,u  ..u  a...-..u..t  of    lu.k.. 

pn.v...it...K  .>.•.•  I'M^s.K..  ..I  air  .h.-oujjh  th.-  f....l  •'.••h 

..T..S.  M.  .).-.<.l..r  21.  T.-^t  II)  was  run  with  sa...ru.o.l  -t.-u 
th,.  a>h-pit  l.l..w..rs.  Coal  wa-  .r.-sh...!  hy  .-n.sh.-r.  inv  was  sUir..-. 
.  a.„..  U  th..  huru...«  -oal  h.f.  ..f  t^--  ^m.-|..-  .•■-"-..•Jl  -  '' 

Ix'd  was  1>S  nu-h.-s  li.i(.k  al   11..-  st..n  aii.i  --  m-  n.  -  , •   ' .  -     •  -i- 

for  .11:' tosi  al...ut  2.)  Lu-h.-s.     Coal  was  Ur.-l  i..  .har^.s  ,.t  U...    >..u...is 

5  niinu...  int..rvals.  .      ..  i   .*.,..it> 

..T.st  11    n.tolH-r  22.     T.St  11  was  run  wi.h  sup.  -h<>ut,..l  st,.am 

the  .shpit   hlow,.rs.     C..al  was  .Tush.-.l  l.v  ..rush-r;  ,h,-     :.,K.arau....  ol  i 


^ 


lUrcKI     l>\     t    IIM.      \Ml     I'dW  »  II     I  \\ 


-n.,  4  liiiN 


(il 


lil  II X 


I.    rill'  III)  I  Ih'iI 


I    ilirlii-  It  i.k  at   ll 


-liifl     tliil    IH 


I'lif^   .'it    til.-    ilii-iv    iiM  r;i(jr    I'ur    llii'    ti«l    '.'K   iiirlii 


ri 


II'     (£IMl 


Win 


-lliiki'li  i'IkIiI  tilili'^  iluriiii;  tile  Ir^l .  Si  rmiu  X  ».  mluiir  lani''  "ill  iil  llii'  .i^li- 
|Ht  wliiii  (jnili-  Win  -li.iki  11.  I  iimI  «a<  liriii  in  rharui-  nl  I'i.'i  |  uiki.I^  .il 
;t  iiiiiiuti'  intiTval-*,  'I'lii,  ti-»t  r.(iriM'iiI<  tin  hmli.  -I  ra|KM,i\  «  liii  h  ran 
til'  (|i'Mlii|irc|  with  thi-i  M|»|>aralii«  ami  tin  I  wiilinui  ):ir:ii  iliirca-i-  u\ 
illiricni'v. 

!       'I"i>l    I'J  \\a~  run  willi  -aliiralnl  -tiaiii  in  llic 


•■■r<-t  IJ,  (•.•li.l.i  (•  ■. 
i'li-|iit    li|ii\Ml».     dial    \\a-    rni-liiil 


Kv 


'I  111'    IlKl    li'il    wa-    II 


thill 


al    III! 


«larl   al 


l>  inrlii>  at  ll 


IS  to  20  im 


11'  i:rati-^  ttiTr  '-iiaki 


ir  liu^r;  a\rrat;r 
h; 


lor  till'  li-t 


■li  tivr  I  mil's  iliirinK  i  hi'  ii 


inly  \  t  TV  lil  tic  at  a  liliii     ■<•  i '  ,il  iinl  niiirii  tini'  i  iial  was  -liaki  n  miIo  ll. 


i-|iit. 


('..al 


ua-^  I  ml  II 


ll   ll'>ri  |iiiiiii< 


ll  :!r 


niniili   inlii\ai-. 


Ti-I    i:!,  »>rr,.(„  I   Jii 
i^il-|iil   liliiw.  I         (  ual 


I'l-I    \'.i  «a> 


ll»llt'i|   lis    I'l'll^ll' 


11.11  \Mi  ll  -ii|H'r 


lualril   -I-  all 


TIk 


li  «a~  U 


tl'^ 


•t    111.'  -lall    ami    is  illrlli 


at   till'  rli>-i';  a\i  r,  ^i'  mi'  llic  'i.-l 


is   II 


1  I'  ui'ati'~-  Ui-ii'  ^hakrli  -l\  tiliii  -  illil'iiic  Ihi'  li  - 


Olii 


I'l  ihc  aM.  ',111  lili.ui'is  ua- >li>|i|"'i|  ilunntt  thr  lii',-1  llm  luiur- ul  ilirl.'>l. 
"Ti'-l  11.  Iii'liil.-r  '.'T.  I'l-  I  11  u  :!■<  run  wiih  «ii|>i  ilirati'l  .-liaiii  in 
till' a-.|i-|»il  iiluH.r.-..  t'liil  UMil  hatl  lircn  i'.\l'ii-i'il  Id  -.lili  and  uimi  lor 
H  ia.iir^;  I  in-  |)(irliiin  Im  .1  allir  .'>.:!(•  I'ontailn'i  I  il  mil  2(1  prr  iciil.  uf  slaik. 
Till  Siicl  licil  wa>  lo  ill.  Iio  tliiik  .'it  111.'  start  ami  IS  iui-lic*  at  iif  rlu^i'. 
:ivn:i)jt'  |yr  till'  ti'sl  21  inrlii'.-.  'I'lii'  (jr.ili'  \Va--  >liakrn  I'lUr  tilui'-i  iliiriliii 
l!ii'  ji'st.     Ciiil  was  tii'i.l  in  I'liaru.  >  iif  Hi.'i  tmuiiil-  :il    1  'ilr  iiiti'r\al-. 


till.' 


Ti'-i  i; 

stl-]lil     lllllV 


(li'll 


".I.      Ci-i 


III  uilli  >ii|)i'ri 


ti'.'iin  lii'iiii;  su|i|)jj(i|  lor  this  |!iii'|io 


"It  strain  111 
'-    till'  main 


li-l  liiiilir.  Oiii' oliji  rl  111' this  ti-i  '.  as  111  lii'tirniini' wliilli.  !■!  ill' clinkers 
Kjiilil  U'  in.'iilc  to  lali  into  tiic  asl.-pii  liy  trcqui  ill  shaking ot  llicfiratc  ..ml 
llic  lire  tlicri'liy  continiialU    maintained  in   (rood  rnntiiiif;  conilii.i 


<JA. 


I  a.m.   one  ol    the 


ikmu  I 


IK  liars  on  lli. 


left   side  ul'  the  ^rate   liccini 
ilisi'oiiiu'c'cd  from  the  Kr.iti-  liars,  and  after  liial  only  the  oilier    altcrnatii 
■ide  .'onld  lie  >liaki  ii.     A.s  a  ie>nll  of  tin'  frei|ijeiit 


siraie  bars  on  tl 


left 


-li.i 


kins  (if  the  urate  much  line  coal  fell  ini  >  the  adipil  an  .  the  am.  iint  of 


refiis,     was   iiicrea^id   consider.'ilily.      .\t    d  .iO   p. in.    li 


U'e    liecali. 


lllali.'ifjeal 


.11  ,'■■  .oimt  o:  cliiikcr>  on  the  irrate.  and  lii  ■  !•  si   h.'id  to  I.' 


-tuppei 


1.     'I 


III.  I   lied 


IS  in 


rhi's  tlili'l 


ll  the  si: 


the  I'lo.sc;  aM  1,'iH'    for  il  ■    t ■  -t  22  inch. 


••'/est  1.".  ha 
111  considi  re.| 


ll  -'  ,i.'ii'at('il  into  two  parts.     'I'he  lirst    I  hours  I 


!■-  pii'iimin.'iry. 


Ti 


ia\e 
ic  intention   was   to  run   ten   hours 


iMer  that.  1..1I  .linkii-  -o  ac  unuilatcd  on  tlic  Kiate  that  the  secoiiil  part 
ll  I'll'  tt'.-t  had  to  111'  stopped  at  the  end  of  einlit  iiiiMls       The  ilate  of  t he 


■h 


parts  apfM-ar  separately  in 


Talile 


Th. 


ihole  test,  iiicliidin;;  tin 


un.'irv  part,  is  rcprcM'iUe.l  in  ilu'  line  opposite  test  numlicr  1.1:  tin 


of  t(  ♦'las!  ei^ht  I 


h 


loiir    'omit I  inn  the  preliiniii.ir.\  lour  hours  i  arc  (jivcli 


•ppositi 


\\  I'll  regard  to  the  eti-  ct  of  hijih  moisiure  eoiiti  iit  oh  ihe  tcniiK'rature 
'it  r>roducts  of  comliiistiori  in  .i  fiirn.'icc  cmploved  to  heat  -.team  lioilcr 
it  i-  exceedingly  imjiori  ,iit  ih.'it  this  factor  should  he  clearly  uiulcrstooii 
.'iiid  this  i-  the  excuse  li.r  inakin?  ra'  .cr  copious  i  \trac1s  from  IJullcti 


c.  iitr, 


'•..ll  have  a  tanijir.le  inHlu  llcc     ii  the  rc~iilts  lo  he  ('X|K'cte 
steam  power  plat.i    if  solid  fuel  is  ii.seii. 
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s^tr;:=,:;,re::;;;Grwr;=r:::s 
^  ;iii:"'^:i;v;i?;i;n ii;::;;;';ta s - s:;;5;r :; 

ih:^i=;;s"-^r;:;:r:i:ri';sr":;;:sr;;i7  ".ip^^ 

T         .^..    vain.,  of  1  |.o.iml  of  .•oinl.ustiM.-.  .iH.TnniuMl  l.y  .■alonim-toi, 
■       "^T  .•>,,.        ulations  w,t..  n.a.l..  for  roal  with  tl...  nu„stun. 

ihirl,  in  |,r».ll,,..v„,,l.l  !<■  .lillinilt  lo  ..l.l»....  .■si-.u.Hy  «ill,  H..    lo» 

t :',;"'...,..,! *  'r....,  i„„i<,.  u„:>  n, :, ;;;™.;-' i;;*,'™ 

pn'vlsio,;  in  tlu.  .l,.si,n  of  .h.  furna...  was  n.a.io  to  n-niov.  th.-  .-Unk.  r.but 
l.is  of  .-ours.-  can  1..-  rcrn.Mli...l  in  future  ronstnict.uii. 

::;!!c-;;:?i;=-;i:;:;;xs,:::^itHs::jr,i:uri,.:.:: 

ll„.  .v.ra,,-  |.l».,l  «.i..|<  »  »™-i  K' 'I  I"!""""""-  '"I  "'"■"  "'^  '"'" 

liiil,-    if  -uiv    „lv«iil:n.-  i»  «ai I'V  '"i-l"""  Cli<-  '■'»l  !'.>    '  ■"" 

:.;., i.:™ r „ ..■n,.i.. ii»i-iv '>«; ■;!:;■•■;,:,: " ■ , "   , 

l::ult'  :!:;i"  ,^ol.al.iy  l-  ol.tain...l  l.y  sul.stitu.in.  lor  th.  Mean,  hlo^.- 
a  fan  such  as  .•omnioniy  usr.l  for  forird  .Iralt. 

,S7.  Louis,  Mo.,  I' ml  TiMs,  Hill',. 
In  1<«)4  th."  rnit.d  Stat.'s  ConnH'ss  «■!  asi.h-  »tH»,(KK)     for  analyMn^ 

:::.onon.i.al  n.cthod  for  their  utilisation  for  .hlTcn-nt  purpos,-s. 


Hki'okt  on  Coal  and   I'owku   I.wkstk 


V>.i 


I'mlcr  tlic  act  all  the  test  inn  inacliiiwry  and  all  tin 


furnishf'cl  to  the  (tovcrninciit  free  of  charge,  Imt  the  oprratiiiK  I 
purcliawHJ.     HiiydiiiKs  «<■!<•  crcctrii  ami  a  el 


coals  hail  to  In 


)laiit  was 


that  the  testing  station  was  availul>l<'  d 


icniical  ialioratory  c(|ui|)|M'i| 
or  various  in\  est  i^at  ions  which 


were  considered  necessary  to  arrive  at  a  nliahle  result.     'I'lu 


report  on 


the  operations  fully  descrilies  the  plants  which  were  contril.uted  and 
installi'd  ami  also  the  results,  and  the  followirif;  notes  have  lieeti  taken 
from  the  same  ' 

A  large  numlui  of  coals  and  lignites  were  tested  for  raising  steam, 
producing  gas,  de\elopnient  of  power  and  generation  of  eh^ctricity, 
hriciuetting  .  .\|M'rimeiits  were  also  made;  in  short,  the  work  done  was  !(> 
ascertain    scientitically  and  cm  a  practical  scale,jlie  possil.ililies  of  each 

o    the    testing 


fuel  lirought   from  various  parts    of    the    rniled    States   t 
station.     The  report  on  this  work  is  cont.ained  in  three  large  v 


I.ignit 


e  and  lignitic  coals  from  Colorado.  North   Dakota,  T<x;i 


Wyoming  were  tested,  the  results  of  whici 


d 


I  are  mteri'sting  and  ins|nietiv< 


hut  iM'fore  the  general  details  are  given,  it  will  he  important  to  <'stalilish 
a  st.'itidard  for  comp.arison 


West   Virginia  (Pocohantjis)  Coals 


are   high   gr.ade  ste.'iin  <'oal 


in  fact,  they  are  ih'ciih'dly  in  the  lead  in  this  resiM'ct  of  .all  coals  tested' 


(page  137.)     Till 


ilts  show  that  for  the  production  of  o 


rtrical 


II. I*,  hour  develolied  at  the  switchlio.ard  in  the  producer  gas  plant,  then 
were  recpiired  from  I  1.")  to  l.(il)  (av«Tage  l.:{7)  pounds  of  dry  coal,  while 
to  produce  the  .same  result  in  the  steam  )>laiit  it  took"  from  :{.:i!l  to  .'{.'.10 
(average  H.lll)  poimds  of  dry  coal.  In  other  words  it  took  'i.ti  times  ;is 
nnich  coal  in  the  steam  plant  to  produce  th<'  same  power  as  in  the  gas 
producer  plant.  The  .standard  for  comparis.m  will  he  the  ahove  average, 
namely,  1.37  and  :{.til  pounds  resix-ctively  [mt  eh'ctrical  H.P   hour. 

Colorado  coa!  is  es.s<'iitially  lignitic,  lias  a  tendency  to  slack  when 
exposed  to  the  weather,  and  is  available  onlv  for  use  in  near-l>v  localities 
Th. 
for  I 


suits  wi'      this  coal  gave  one  eh'ctrical  II. T.  hour  hy  steam  i)laiit 
^.">  pounds  of  dry  coal  as  compared   with  1. 4.")  pounds  for  1.S2  pounds 


as  fired )  hy  gas  produi'er  aiul  esigiiie. 

North  Dakota  lignite,  which  is  very  similar  tct  South  Saskatchewan 
fuel,  in  the  gas  producer  anil  engine  produce  one  electrical  II. I*,  hour  with 
.  oiHwmption  of  2.07  iiounds  of  dry  lignite,  or  3.42  i)ounds  lignite  as  fired. 

Texas  lignite,  like  most  lignites,  disintegrates  under  the  influence  of 
the  atmosphere  which  makes  longshipmentsand.stor.'igeimpossilijc.  This 
lignite  produced  one  electrical  II. P.  hour  on  , a  consumption  of  l..")t  to  \.'M 


pouiidsof  dry  coal  (average  1.7(i  ilrv  or  2.(i( 


W 


pouni 


Is  as  fired). 


yoming  coal  is  a  shiny  hlack  lignite  and  in  the  steam  plant  gavi 


electrical  II. P.  hour  for  every  4.!t!»  pounds  of  dry  co.al   and  in  the  producer 
plant  I.S2  |M)unils  dry  or  2.00  pounds  as  lired. 


'  Itcport  on  till-  i)|«Tiiti()n.s  iif  t  lie  ('mil  'Icstitm  I'hiiil  iif  the  (  H.ilimiial  .><iirviv  ill 
llic  l.imisi.-iMii  1'iirchii.se  K.\|M>sitioii,  .s!i.  I.i.ms,  .M.,.,  VMU.  I'nitcil  .Si,ii,.v  (:i.|ili>Ki('al 
.siirviy.     I'ri)fi«<!iiiiiml  P.-iiht  I.s. 
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Tal.ulatinR  tlu>  fon-Roing  results,  th.-  contrast  may  l-  soon  nior.. 
dourly. 


West  Viruiiiiii  Stciuii  Standiinl 
('(ilonido  I.iKliiti-  <'""• 
Norlli  Dakota  Linmt'' 

'I'rxas  l.igiiil'' 

Wyoming  Limiitic  ("oal 


Hatps  of  coal 
rc(|uirrd   in 

I'oiiiiils  dry 

Pounds  drv 

steam  plant  as 

coal  1"  dr'vclop 

coal  to  develop 

conn)ar<Hl  willi 

1    K.Il  1'.   Ill 

1  K.H  r.  in 

(jtas  ])riMl(U'ei" 

tjas  iinxliiccr 

steam  plant 

and  ennini'  to 

and  ciiKiiH' 

obtain  same 
IMJwer 

1  ;?7 

1 . 4  "> 

:j.6l 

4.H.-1 

2.rt 

3.35 

2.1)7 
1   -»• 

:!        i'.^-' 

4 . '.«» 

•J.T.-i 

It  must  of  course,  hv  l.orno  in  min.l  that  those  results  wore  o  >tamo. 
on  H  ,  r  "  tietl    eal.  an  1  with  a  constant  load.     The  boilers  wore  two  JIO 
HP  Heine    oilos.     One  UK)  H.l'.  Krost  fire  ttilK>  boiler.  w,th  pkun  grates 
"n  I  hatuTfir  "l.     One  "i.^O  H.l>.  .Ulis  C  orli.ss  simple  no.t-eon.lens.nge,., 
r"te'  at  2C.3  pounds  of  steam  ikt  H.F.  Ix.ur.     One  Irost  oO  H.    . 
SlV;  engine.     One  Taylor  2oO  H.P.  gas  pro.lvu.-r  -">  ^f  J^^:,;;  '^-^''^; 
and  continuous  automatic  food.     One   Wost.nghouso  23o  boiler  H.l  .  gas 
onuine  ami  several  electric  generators.  ,  ,,       i     .,.:,.„..„ 

'^  The  mechanical  efficien..y  of  the  Corliss  eng,n<.  an.l  the  ..lectru  g.  n- 

''%  ::;:;:t^irL::::!i;-rstood  that  thesetests  were  conducted  by  spe^d- 
ists  .m lor  avourabh.  ..onditions,  yet  the  exiter.cnco  w.th  ••«"  ;'  - 
nm-slarilv  .lew  ami  limited,  as  no  previous  comprolu.ns.vo  or  pra.tp.d 

^'•^*^';::t.;::"ur::fiCM^t;:  report  ,1.0  wm  ..e  foumi  ti.  fouowmg 

Dakota,  has  been  a  quesiion  that  has  long  attracted  at.om.on,  but  ^en 
little  orouress  had  lwenma(h>  toward  Its  solution. 

.  Tlu.  lignite  disintegrates  so  ba.Uy  that  it  ...n  not  be  store.l  or  shipped 
for  anv  ^e  '  distaiu.,  L  in  onler  to  fit  it  for  shipnu-it  "••;>;>^  -;  - 

working^dong  the  line  of  '•-.>"'''i"^-  -;,^;,  e':,::';,: :  ^  ^  :;;•";:. 

fa.tur.'  of  bri(iuottes  is  .'oncTned.  but  m  <v«r>  <•>«   uu       i 
op,.ration  and  the  cost  of  the  binder  liav  be.i.  1-1"'""  <;■ 

"When  the  first  car  of  bn.wn  lignite  was  nve.ved  at  the   es    n^  pU  .'. 

,.,  1    f^„,  ,1.:.  Htrtiite   'i'Ml  •!  tna   run  was  made.      1  he  exp.  < - 

uiis  couKl  iir  made  frum  tiii-  Ugm"    •'•"'  •'  .  ^„,,,>rinton(l.  iit 

tations  wore  of  so  .lotibtful  a  nature  m    tlf  miii.l  of  the  superint<  n.l.  i 
or   h    P  odt.c,-r  ,  lant  that  the  gas  engine  was  run  on  a  t  wo- th.r.ls  loa.  as 
was    ..    ed  that  the  pro.luct  of  gas  would  not  In.  sufticien    to  enabl,. 
^l^inoo  operate  at  its  full  ..apacity.     To  the  surprise  ot  everyon,.  the 
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!).> 


liKiiiti'  worked  well  in  fli<'  producer  Miid  tie  gas  had  a  higlirr  caloritic 
value  than  tliat  of  any  otlier  coal  tested.  AltoRellier  tln'  trial  was  liighiy 
satisfactory  lit  seemed  to  >olve  tlu'  (luestion  of  the  production  of  power  in 
North  Dakota  and  eastern  Montana. 

"The  result  of  tlie  steam  tests  was  so  unsatisfactory  that  there  is 
nothing  i)y  which  a  direct  comparison  can  !><•  made  of  the  efficiency  ol 
the  fuel  in  the  producer  plant  as  compared  with  the  efficiency  de"velo|)ed 
in  tlie  steam  plant.  Nevertheless  a  comparisoi!  of  the  n^sults  ohtaired  on 
other  coals  under  the  steam  lioiler  is  instructive. 

"The  tahle  shows  that  to  produce  one  eh'ctrical  H.l'.  hour  in  the 
producer  gas  i)lant  r<'(|uired  2.'J9  pounds  of  dry  North  Dakota  lignite, 
whereas,  to  produce  the  same  result  in  the  steam  plant  recpiin  d  3.39 
pounds  of  the  In-st  \'irninia  coal. 

''This means  that  North  Dakota  lignite  with  the  moi.sture eliminated, 
will  do  more  work  when  used  in  a  producer  gas  plant  than  the  hest  coal 
in  the  country  will  do  in  a  steam  plant. 

"Thes<'  result.s  are  .startling,  Init  they  arefull  of  ])romiseto  the  owners 
of  lignite  deiwsits  and  to  the  users  of  jiower  in  North  Dakota.  Montana 
and  Wyoming.' 

On  page  29  and  31)  of  the  same,  where  a  summary  of  the  resu  ts  are 
given,  the  fo  lowing  paragraphs  appe.nr 

"rrol)al)ly  the  most  important  of  the  result.s  ueeomplis!i<-d  has 
U-en  the  demonstration  that  bituminous  coal  and  lignite  can  le  used  in 
the  manufactun'  of  producer  gas  and  that  this  gas  may  l:e  consiimid  in 
internal  combustion  engines  for  the  development  of  power,  with  a  fuel 
economy  of  over  ')()  percent.  Tlie  use  of  the  producer  gas  m.i<le  from 
anthracite  eoai,  from  coke  or  from  charcoal  or  power  |)urposes  and  ol 
producer  gas  from  hituminous  coal  in  steel  works  etc.,  is  no  new  story: 
Imt  the  demonstration  of  the  possibility  of  utilising  bituminous  (oal  and 
lignite  m  the  gas  engine  is  a  decided,  advance  in  the  e(  onomica  combus- 
•  iou  of  coal  for  power. 

"Of  .scarcely  less  importance  are  the  results  obtained  in  the  u.se 
of  lignite  in  the  gas  ])roilucer  plant.  It  has  JMM'n  shown  t hat  a  gas  of  higher 
(piality  can  be  obtaine.l  from  lignite  than  from  high  grade  bitinninous 
coals,  and  that  one  ton  of  lignite  used  in  a  gas  producer  plant  will  yield 
as  much  i)ower  as  the  best  Pennsylvania  or  West  \'irginia  bituminous  (o.-ils 
used  under  boilers.  It  apiwars,  in  fact,  that  as  coals  decline  in  value  when 
measured  by  their  steam  raising  power,  they  increase  in  value  com|)Mra- 
tively  as  a  fuel  for  the  gas  producer. 

"The  brown  lignites  on  which  te-ts  were  made  at  the  coil-testing 
plant  were  North  Dakota  and  Texa.s  and  the  unexpectedly  high  |)ower 
Iiroducing  (pialilies  dev<>l()iMd  i)y  them  in  the  gas  producer  and  gas  engine 
give  proini.se  of  arge  future  developments  in  thes  •  and  other  States  in  the 
tar  West  where  extensive  but  a  most  untouched  beds  of  lignite  are  known 
to  exist." 

The  loss  <lue  to  moisture  in  the  fuels  when  ust>d  under  the  steam  boiler 
is  most  .striking  for  instance  the  loss  of  heat  due  to  moisture  in  Illinois 
coal,  averaged  under  1 '  2  IX'r  cent  of  the  total  heating  value  of  the  coin- 
bii^tib!!.  rnnstituviits;  wit!:  Virginia  cual.s  it  was  under  '  ^P' ri.nt..  but  with 
No  th  Dakota  lignite  it  was  (1.70  [ht  cent,  and  Texas  lignite  3.37  per  cent. 

Whilst  the  steam  plant  and  gas  producer  plant  wi  re  not  the  most 
efficient  available,  there  is  no  doubt  that  during  the  nine  years  which  have 
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liRiilti'  »inil   MK   yt.it    I      f,  ,i,.,t  Miixrior  results  art"  now  ol)tainat>lc. 

ent  s  " 'iali>t  in  .as  ,..o.iu....r  work,  stafs  that  .n  ..on,pam.«     >.■    om  Us 
limn  ,1  Ih.  l.orn.'  in  niiixl  tl.at  in  these  prehininary  test>,    h.   ohj<<t,  na. 

£ ' ;'  .::n:rs:;u.s  of  tests  upon  the  san...  eoais.  "-<'-•;  ;^';;';;:.;: 

ivinK  the  ,m-at,.st  eeonon.y.  the  a.nount  ol  <oal  us,.,l  iht  ll.l .  P<r  l.cu, 

'-''  ir ;:;;;  ":::^SaN;  <::»:;: ';;;;' 'a:::r.hn.  to  t....  a..ove  repo.  t^ 
£;i;:T;rtha^o  :;•.,:;  ::;.:t  fuehest...i  u...'  .2tK.,  h  ...  iks. 

"l^uJh   'hi^mal  units  p,.r  eu hie  foot  of  .as,  wherj.as  '  ;;;  -.^;  'ij;;;^- 
Texas  lisrnite  wiU.   Ui'.t.T  British  tlurniai   units,  hut  th.   .m.  Kl        M    1 

^■«'Si:;iii-:^;:;;;;:'i;r;":;'"!;:--.^-*^""-.""" 

eleetrical  ll.l'-  IX'"'  l""'r  :^'<'  '^''^"^■"  '"'"^^  ' 


In  H'ls  pliiiit 


Lignite 


Toslii,  Sim  I'r!iii<-i>*<'<)  ' 

Lrliillli,  NOilli  I>iiknt:i  j 

(•(•(lar  Ciiulr.',  Ninth  I);ik<il;i   | 

Will. Ill  Niliif,  Norili  l);ikot;i.    j 

fKor  roiiiparison) 

West  Virninia 

Coal  Stiintlar.1 •  ■_l„  J^^ 


I.iunite 
lis  liriil 
pounds 

•1 .  H'2 

■2 .  m 

.1  24 


Villi'  r  liulirr 
l.iKllili 


Orv        '      l.iKliili'     ;         '>>■>• 

linni't''  astiri'il  lidiute 

(Mnimls     i     i«mi"ls         ixmiuls 


•2.:5S 
1  '.Ht 
1  S«) 
•2  tW 


1.37 


H  4r> 


.5  41 
3.61 


T-ike  Wilton  ntine  lijrnite  an.l  W<.st  Virsinia  .^oal  results,  and  it  will 
bo  seen  that  the  ratio  of  eon.un.pt.on  is:^  ^^^^^^^^^  ^_^^     ^.^^^^^  ^.^^^^ 

W>lton, ^  10^) 

West  Virginia  as '  "" 
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Hut,  txprcssinR  tlic  results  in  another  way,  2.()K  pounds  of  Oiikota 
liRnite  produced  the  same  power  liy  means  of  pro(hieer  jfa-,  as  :j.(i;  pounds 
of  Nirniuia  eoal  did  under  a  steam  l)oil(  r. 

The  I'nited  States  ( loveriiment  in  l!M)."i  voted  S202,()()').0(i  and  in 
liKM)  another  Sl'oO.tMMl.tM)  to  eontinu<>  the  testing  of  fuel. 

I.ijrnite  fron!  Lester,  Arkan-as.  used  under  a  lioiler  d<'V<lop(  d  1  ll.If.r. 
with  a  consumption  of  it.72  |  ouiids  coal  as  fired  or  .").!»(>  pounds  dry  coal; 
in  the  producer  the  results  were  4.07  potnids  and  2.»(i  pounds  respectively 
for  s.'imc  energy  oKtained. 

I.innite  from  J'romhert;.  .Montana,  developed  1  K.H.P.  inider  I  oiler 
for  each  .").(I4  pounds  coal  as  fired  or  4.S"  pounds  dry  r  onl,  ;i-  compared 
to  '2:j:t  pounds.  ;ind  2.(10  pound-  in  the  producer,  wliil>t  anolher  sample 
from  Montjina  nave  I  ]].]\.V.  lor  e.ich  .■).(I4  pounds  ,'ind  4..")S  pounds  as 
comiiared  to  1.74  poinidsjnid  !..">".•  pounds  respectively. 

The  work  of  t<'stin^  .\meric;in  fuels  was  r4inoved  from  St.  I  ouis  and 
is  now  beinji  c;irried  on  in  I'ittshurg.  The  results  ohtained  at  St.  Louis  l>y 
the  use  of  lifjnites  have  Im  en  de;ilt  with  ;  it  will  !.<■  de-irahle  to  refer  to  furtlu'r 
tests  math'  at  I'ittshurK  so  that  the  information  :is  to  the  data  olitained  on 
the  v.alue  of  Am<'rican  linnites  may  he  m,uh'  comp|:te. 

Test  I7!».  Texas  liKiiitej;avesome  trouble,  as  il  did  rot  ijinite  readily, 
tar  accumulated  and  a  lar);e  .amount  of  clinker  was  formi  d. 

T<'sts  ISO  :ind  I'->1  were  al-o  on  Texas  lignite,  the  experience  was  simi- 
lar to  No.  170.  Test  ly.i  w.'is  with  washery  refuse  from  Tex.as  lit;nile. 
It  contained  ;{()  percent,  of  .ash  and  as  fired  had  a  heat  value  of  ahout  '.i,!H)() 
British  thermal  units  per  pound.  "This  refuse  hurntd  readily  in  the 
producer,  l)ut  with  a  tenth  ncy  to  cake  ueccssitatinn  pokiuK  of  the  fuel 
l"'d  at  fretiuent  intervals." 

Test  1S4  was  made  on  North  Dakota  lij;nite  which  had  a  moisturi! 
content  of  3.")  jx'r  cent,  and  for  this  reason  it  ignited  slowly,  when  the 
hre  was  first  kindled,  .\fter  the  fuel  lied  was  hurnin^  wJ'll.  however, 
the  li^tnite  ignited  readily  and  product  d  a  very  s;itisfactory  i;as.  Throu^h- 
out  the  test  the  |)lant  w.is  shut  tltiwn  each  niirlit  ami  ihuani;  the  tlay  it 
was  operatetl  for  a  perit)d  tif  alitiut  0  hours.  The  results  of  the  test  are 
liHstd  upon  the  total  <pi;iiitity  of  fuel  used,  no  alltjwance  lieinp  math"  for 
stantl-liy  los.ses.  The  firehehl  in  the  prtnlucer  over  nielli  remarkably  well, 
antl  usually  not  over  10  to  l.">  mimites  each  nitirnini;  were  retiuired  to  ji<'t 
the  plant  in  tiperation.  Tlirtiunhout  the  t  ntire  test  the  resistance  of  the 
fuel  JK'tl  was  exceptit)nally  lt)w  anil  liut  few  shots  were  made;  the  amount 
of  clinker  which  formed  during  this  test  was  small,  anil  in  no  way  interfered 
with  the  o|M'r;'tion  of  the  producer. 

Test    18.5   was  on   California   liy  which   contnintd  ;{,S   per  cent, 

moi-ture,  antl  had  a  heat  v.alue  of  (),;(..  ■■  British  thermal  units  per  pound. 
This  lignite  tlitl  not  ignite  readily  or  prod  ;ce  (fas  of  i.nifoim  (piality  and 
clinker  (jave  trt)ul>le. 

Test  IXX  California  lijinite  liriipiettes  were  tritd  antl  it  was  found 
that  the.\-  nave  lietter  results. 

The  general  results  ol.tained  were  as  follows:  10, ti  to  IW.O  ))ounds  of 
lignite  were  consumetl  per  stpiare  foot  of  fuel  Ix'il  area  per  hour.  North 
Dakot;!  liiriii*!-:  :!ver;!K=d  2>^  A  pt-Hv!-. 

The  jjas  jirotlucetl  hiiil  a  heat  value  ranfjinK  from  01, (>  to  120.7  Brit- 
ish thermal  units  fw-r  cubic  foot.  Nortti  Dakota  li'inites  averajtetl  113..") 
and  lO.KtK)  British  thermal  units  producetl  one  brake  ILP.  liour. 


-■'  -  r-^- 


f>S 


IJkPWBT  on 


Coal  anu  PiroK.n  Invkstioation 


2.17  to  •2.M'< 


TlH-  <r..n<.i»c  results  with  North  Dakota  I'l?'"'^;; 
nou.ul-^  (Irv  iifiX  P<>r  ch-.-trical  H.P.  hour  or  '.iM.  to  :U,2  poun.ls  as  t  r..  i 
'^    ;'.,;,  Itmaimlor  of  tho  statistics  Riv.n.  n-f.-r..,..-..  should  1,.-  nuul..  to 

""''to  'onv..rt  tho  al.ov.-  <,ua«titi..s  of  lipnt..  consumv.l  ,M-r  ..L.triral 
H  1'  p<-r  hour  to  that.  r...,uin' I  .k.  l-rak.  H.l>.  ,«.  hour  .1  .s  n,.....ssary  to 

'"""!£  ::::;.S::f  ;!:;s  ;.S..  ..y  ..„.  mi.....  s,a,..s  <;..o.o.i..a.  ^..-..y .... 

,,,,,M     I.  ^l  <■  rnit.M.  Stat,.s  l^uvau  ..f  Nlims  with  UK.nv  k.n.  s.,t  A.n..n..n 
^       '  h    h.«    !..■  v..ars  mn-VMi)  in  Ras  ,.r.,..u....r  plants   an.,  un.h-r  sfam 
U;  ;-rs   Zl....  an  ..x,...l..nt  opp..rtunity  t..  ...mtrast  t  u-  san...  ^v>tl    tl  • 
rosul.s  ;:i,.aim..l  a,  M.Cil.  rniv.Tsi.y,  Montn...  w.th  (  ana...an  ...al.  .n 

:i  sMia.hT  prclucr  |)lan1.  mImI,.  'il    the 

H.,th  r.-sults  l,av<.  ...■.•n  i-l.-tt.-l  in  .m  s.iuar.M.  pajxT  (>..■  plat  ..)  th. 
hori/^^^  1 .  n.'l  .al.s.iss.«.)  n',.n.s..nt  heat  va.u.s  m  lirit.sh  tt,..rn.a.  umts  = 
!v  .  1  UP  iht  lin.-s  (on.inat..s,  r..pr,.s,.nt  th.-  ..uant.ty  oi  ...a.  ron- 
sunu       .      .■        P  "u..  I.rak.-  H.l'.  ,..r  h.,ur  =  -y      Th..  -.-;.•  oh. am,.. 

:5:;::.i'in=th!:il-^rv^^^^^^^ 

"'"'\s  sl,.,wn  l.v  th..  char.  s..m,.  ..f  .!..•  lipn  t,.  points  li..  off  th..  ..urv,.  an.. 
«,ns..ou..nt.v  th.".  ahov.-  f<.rmula  \vi..  not  api)ly  m  M  .'asrs. 

■n,  .suits  of  Montn.a.  tosts  ar..  a.so  i.lott....  on  th.'  sam..  sh ...t  a.  .1 
..r..  in.t.  ...  .V  triangular  spots,  l.ut  thry  ar..  no.  sufti..u.n.ly  un.form  .o 
'hh    .  an   .  -..raK-  .'urv,.  l...inK  .Irawn  an.,  a  formula  to  1...  ...... u...-. 

st^S:.,mparativ,..ys.K,rt..uration.:uu.ast.u.yw..,.,u.U^^ 
„.,rma.  working  .on.litions,  un.l..r  inf.r.or  >^''r'' ':'''") ^^l^^^ ^^t, 
,,,.,  ,„  l,ankin,  of  fir..s.  irn.Ru.ar  loa.ls,  '•''I*;''';^;/-^'-' i''    X^^^^^,:,,,    , 
,nav  pr..hal.lv  h..  n.^an.,'..  as  th,.  ••.opno.....     mark  to  ...  ,xp,(t..l 

"^''"tI;:;  !Xrn.sults  ....tain..,.  un....r  usual  workin.  ..on.litions  will.,.- 
a,,.,,       lLm.r.Hnntla.f..ll..win«pag,.s.  As.xp.ain....w.u.n...s..uss„ig lU^^^^^ 

,    ,  ,..s,  th......nsumption..f  l,«nit..in...u.h..l  that  [-M""''''*    ''^''='"^  »^^^^^^^^ 

for  lo  hours  out  of  21,  an,,  tl.-  ..uantity  .-.ms.mu.d  u.uhr  th..sc.  ..on,..t.ons 
was  3.10  poun.ls  of  coal  as  firi-.l  ix-r  t)rak,.  H.P.  iK'r  hour. 

(iAS  Tl)    BIC    OBT.MNKI)    Hi.)M    I.K^MTK,    KTC 

■■I',.at  is  ..ai-al....  Of  pro..u,.inK  ex..,.lU.nt  i"'""::"''.''^'?'^^.''^' f'^J^''"'! 

i,   in  .  .s    iron  n>t..rts.  h.-at.-.l  from  t....  outsi.lc."     "Ihc  "^t.  .a  .o       f 

«...   for  il'    ninatiuK  Kas  .u,inufa.-turr  must  Vn-  rarr.cl  on  at  u  r-l  lu-at^ 

',;  luKh.  r  in  onli';  to'dccomposo  the  heavier  hydro-earbons  mto  ix-rmam-nt 


>  UiillCin  i:». 
of  Mines.  1911. 


•  Kosumo  ..f  lV.»la..er  C.as  Inv.s'iKations."    ri.ito<l  Stat.-s  Hun-au 


HkI'OUT    (i\    ('(iaI,    AM)     INuVKK     IwUMKiAllON 


GO 


JEUM'S  tliat  will  fiiiiiisli  sulistMiiccs  to  KriKhtcii  the  llaiiu'  whin  the  n^^  is 
liumcd."  •'  If  (li-<till:iti(»ii  is  carriid  on  at  t<  iiiixTaturcs  that  arc  too  low  thi' 
(las  roiitaiiismijcli  more  carhoii  ilioxidr  ami  (rives  a  c'oloiirlcss  tiamc  when 
liiinicd.  The  iMTcfiitajic  ol'  carlioii  dioxide  may  reach  •_>.")  to  :{(»  jier  cent, 
and  even  more  if  the  |M>at  iis(  d  i,  ncit  thonmnidy  dried  when  it  is  put  into 
tlie  retort.  The  evaporation  oi  the  water  present  lowers  the  temperalnre 
of  the  pi-^t'^  formed  .mi  much  that  the  earlion  dioxide  ileveloped  is  not  de- 
compoM'd."  The  ipiantily  of  lime  necessary  for  the  removal  of  e.arlion 
dioxide  is  «r<at.  and  this  has  oiwrated  aijainsi  the  Use  of  peal  ;is  a  source 
of  illinniiiatinft  nas.  I'eaf  is  stated  to  he  capable  of  yi.'hlini;  from  .s.'.ilH) 
to  l().4(Mt  cuhic  feet  of  pis  |mt  ton  of  2.(M«)  poumN.  ■•That  it  niijjht  !«■ 
used  in  propi'Hy  desijined  .and  con^tnicte<l  plants  in  rej!;ion>  remote  from 
supplio  of  suitahle  co.mI  and  where  peat  is  coMiinon  is  <'learly  indicateil."' 

Lignite  has  .dreaily  heen  de.Mrilied  as  a  Mibstaiice  intermediate  Im- 
tween  ix'.it  and  l)ituminous  coal,  .md  what  is  claimed  producilile  from  peat 
may  lie  reasonalily  claimed  for  lii:niti>. 

.\mk.ki(an    Cas   ('(IAI.    rh>r.s. 

In  reply  to  a  lett.T  addressed  to  l>rof.  .\lfred  II.  While,  of  the 
Iniversity  of  Michipan,  who  with  Mr.  Perry  Marker  conducted 
comprehensive  te.sfs  on  "Coal,  availahle  for  the  manufacture  of 
iihiminatinR  ^-.i^."-  he  referred  lo  ,i  full-sized  test  on  lignite  fnun  Carhon 
(  ounty.  Wyominjj. 

I''il'ty-nin<' sacks  of  this  coal  as  it  left  the  tipple  w.'re  tested  lo  ascertain 
the  results  to  he  ol)taiiied  from  such  liijihly  oxypenaled  coals. 

The  followinK  fifjures  have  heen  extra.  !<d: 


Wyoniiiin  I,ittnii( 


I'roximiito  analysus 
.Moisture 

Ash 

\oktilc  Maltpf 

I'ixMl  Carbon 

Sulplmr 

lliMl  Viiluc,  British  thermal  units 
riliniMtf  aiialy;  is 

llyilro)£('U 

( 'arlien 

Nitnujen 

( >xy(;<'ii 

Sulphur 

.\sh 


(  '(Kl 

as 

Uccrivi'tl 

•>•> 

.'>li 

•  ) 

SI 

:V2 

•-'(i 

■Ml 

:i7 

(1 

■M\ 

it." 

>K 

Drv  c.al 


7..-.() 
41  lit; 
.■>().  H4 

(I  41) 
l-.'.:iHil 

.'.  m 

(W  Ml 

Ids 

17. -is 

().4J 

7.(K) 


Mdistur 

•  auil 

.isli-l'rci 

coal 

4.-. 

<H 

.>» 

<Ni 

(1 

.-)(» 

i:f. 

i!M) 

.") 

41 

7S 

(>.-) 

1 

Hi 

IS 

'.t:i 

(1 

4.-. 

CdIvc  from  Wyoming  Linnilc 


I'rciximatp  analysi.s 
Moisture 

■Vh 

Volatile  mailer. .    .  . 

I'ixiil  Carbon. . . 

Sulnhur 

licat  value,  U.T.C. 


Coal  as 
reccivpil 


Dry  coal 


Moi.<lure  an(' 
ash-free  real 


111  '.Vi 
1 1 . 4(1 

I .  Ik) 
7!   JO 

»  :u 
10,447 


i;{  7J 

I.J7 
S."i.Ol 

0.41 
12,474 


1  47 
<»S..W 

0.4S 
14,458 


'  jjnllctin  Hi,  "The  l'.scs  of  IVat,"  Cniled  Stales  Bureau  of  Mines    1<»I1 
Bullptin  I),  I  nil.-.l  Stales  Coals  available  for  .Mamifacliiic  of  llluinuiatine  Cas 
Bureau  of  Muips,  lllll.  ' 
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SiTceninKK 


Moistiiro 

Mi  

\()liitili>  Matter  ... 

Kixed  (ailiiiii 

Sulphur  _  ■  . 

Hi-at  viiliip,  B.T.l. 


Cool  OK 

rerciviil 

11.45 
A.i:i 

37.  IW 

Vt.M 
0  :k 

lo,»:w 


Dry  coul 


41.  H5 

0  ;iti 
i'.',:t">3 


Miiinliiri-  uiiil 
iu<h-frc»'  colli 


44  !m 
.Vi.tW 

i:<.27t 


Hftort  oiMTatioiw 

CliiiiHt'  of  WyoiniiiK  liniiitc  as  rciTivcd 


4(>0  |)omi<ls 


,       ^      <■■•■.      u-  ^Olt  iKniiKls 

I'mtliictioii  of  <'ok(' -j>  .)  „t 

Drv  .'..k.'.  i«  ncntan.-  of  foal  cl.arn.  .1 ;>»)..  p.T  c. 

Drv  -•ok...  ,v.rf....tap.  of  tlry  .oal  .•l.arge.l 04.!  p.T  .rn 

IW...  .Jail  .■ok..) 'T,-7.7r' 

Yi.'l.l  .)f  Kas  i).T  pouiul  of  loal  as  .•liaitr.'il. 
Yi.'lil  of  was  iMT  poiiii.l  .)f  .Iry  .oal  as  charK.'.l 

Caicnialcl  avcrap;.'  heat  vaiti.',  (?ro^s 

Cal.iilat.'tl  av.'ian.'  li<'!it  value,  lU't 

AvcraK*'  ''amll.'  power 

Calciilat.'.!  iiv.TatJ.-  tJ:i^  analysis  iht  .■•■nt. 

Carbon  .lioxi.lc  (COj) 

llluniiiiants  (C  '..Hj,,) 

()xyK«'i>  (<>,.) 

( 'arlioii  m.)iu>xiil.'  (C<  >) 

Mi'thaii..  (CH.) 

Hy.lroKcn  (H.) 

NitroKcn  (.N.O 

Yi.l.l  of  tar,  ammonia. 

Tarp..rtou..f..oalas..hargoa ,H.(i  gallon 

Tar  IMT  ton  ot  .iry  coal .,  —      .... 

Ammonia  N.H,  \^-r  ton  of  .'oal  as  .■harp.-.t 

.Vmm.iiiia  X.Ha  ix'r  ton  of  dry  coal 

Il,.at  value  of  gas  ix'r  po\;n(l  of  coal 


.').4  ciil)ic  fift 
7.0  .'iilnc  feet 

:m  n.T.v. 
rm  H.r.u. 

8.8 

7.6 

4.9 

0.2 
14.4 
20.0 
40.2 

3.7 

14.4  gallons 


:C77  pounils 
4 .  SS  poimds 
3,046  B.T.U. 


Wh..n  tl.e  n.tort  was  op..n...l  at  tl.,'  .■«.!  of  the  run  tl...  .ok.,  wa.  so 
fine  thtit  it  tl..w  in  si)arks  all  .jver  th.^  n'tort  l.oiis.>. 

It  will  Ik.  us..ful  to  .•...nparo  th<-  tc'sts  ma.l.'  as  already  reported. 


Wvoi.iiiii;  I      Dakota 
li.^.„iic     1      linniic 


Cubic  feet  ot  ini.s  prtxlticotl  per  pouti.l 
of  (Irv  cin'  

An:>l,v>iH  of  Ri          rccnt. 
Carbon  .lit  . 
lllmiiinants         

.  .xy(t.*ii 

Carboa  Moiioxiilc 

Methane 

Ethane 

HydTORcn 

NitroRcn 


TO 

7  li 

4..t 

0.-2 

14.4 

29.0 

40^2 
3.7 


4.0 

12  77 
2.02 

1  :V2 

18.73 
15.44 

0.52 
43.96 

5.04 


Texas 
lignite 


3.() 


Italian 
lignite 


3  7 


Report   on    Coai,    and    I'dWKit    iNVKsiKiATioN 


Tlic  ti|ui|)nuiit  at  Ann  Arlor  was  in( 


re  mniplctc  than  at  Jlcliro 


ind  till-  advice  of  various  mcmlHTs  of  the  MichiRan  (las  Association  and 


the  practical  assistance  of  the  < 


njtincersof  111.'  Detroit  CitvCiast 


prolialily  r<  luiered  it  jwssihh'  to  olitain  iietter  results 


oinpanv 


Tlie  temiM'rature  required  to  produce  the  ni; 


xiirnini  (juantitv  of  jras 


from  liniiite.  is,  according  to   Prof.  Halpcock's  fe>t  hetueen    l.'.'IMt denr. . 
and  I.KK)  d<')jrees  I'ahr.,  whereas  with  hituniiiious  co.d  the  heat  rancc 
about  2.:?(K)  dcKreis  Tahr. 

Coalite  process.     The  coalite  proiess.  which 


\va>  carried  on  in  I-^nj;- 
land.  reipiired  a  low  t(  in|Mrature  of  MM)  decrees  Fahr.,  and  this  produced 
Has  of  hinh  illumiiiatinK  and  calorific  value,  as  well  as  "coalite, "  which 
was  coal  from  which  the  volatile  components  had  l«eii  <xtracted.  Tlii- 
process  was  not  a  commercial  success,  nuiinl.v  he.ause  of  the  ditliciilly  of 
disposiuKof  thcKas,  l.ut  it  is  understood  that  furthir  >tep>  are  lieinn  taken 
to  resuscitate  tlu'  industrv  and  that  the  process  lia>l.eeiiniucli  impioved. 
Smokeless  free  l)urniiiK  and  hard  fuel  i<  now  i>roducilile,  as  well  as  a  lai(;e 
quantity  of  n.as,  hut  of  a  slightly  lower  lie;U  value.  The  )>lant  r«(|uired 
for  this  process  consists  of  ii.-irrow  ov:d  vertical  retorts,  which  are  tilled 
almost  full  with  coal.  The  loal  is  carl)onis<'d  under  relatively  low  tempera- 
ture for  aliout  7  hours.     Hy  this  method,  prodiicinR  power  hy  this  method 


on  a  larjfe  scale  at  the  lignite  mi 


yet  the  product  •coalit*'"  when  made  from  I 
domestic  fuel  for  rai>inK  steam  and  for  u 


nes  may  not  lie  e<'onoinic,illy  ap|)licalil< 


itumin()u> 


iiluaiilt 


proliaMe   that    with   lijjnile  this   product    would   I 
and  in  that  form  would  Im^  more  marketable  th 
could   l«'   used  for  lieatinj;    the    retort? 


-<■  in  Has  produi  rr> 


It 


lave    to    be    bri(|Uetted, 


in  raw  liniul* 


The  jra 


steam,  <■!(•. 


operatinjj    gas   engines,  raisinj; 


Illinois  <'X|)eriments.     Hefore  disposing  of  the  methods  of 


lion,  etc..  it  will  Im'  useful  to  refer  t( 


(I.-i 


;  prodi 


Messrs.  Parr  and  Olin  at  the  rniversitv  of  llli 


ex|xriments  wliicli  wer<'  made  bv 


Th 


noi- 


■se  experiments  have  (levelo|)ei|  three  lines  of  iiidiistr 


•rirst,  th 


and  admirablv  suited  to  domest 


isibility  of  develoi)inK  smokeless  fuel  of  good  text 


i.mI  intere-t. 


ure 


ic  as  well  as  to  Ben<ral  iiidustri;il  use. 


where  the  absence  of  smoke  is  essential 

"Second,  they  sujj(iest  a  possible  method  for  the  maiuifactiu-e  of 
producer  ^as  which  would  U-  free  from  jiresent  dilliculties  atteiidinn  the 
use  of  bituminous  coal,  and  wouhl  convert  a  much  hij;li<r  i)ercentajie  of 
the  fuel  into  gaseous  form. 

"Third,  there  are  opened  up  int<restinn  possibilities  in  the  produ;  tion 
of  coke,  bricpiettes  or  other  forms  of  fuel." 

Tli(  heat  employed  was  low,  tlu'  pis  i)roiluced  had  a  very  hi({h  calorific 
v.ilue.^-equal  to  natural  gas,— and  the  coke  owing  to  its  freedom  from 
tar,  etc.,  was  excellent  for  gas  producers 


'I'l 


For  further  particulars  reference  should   Ih>  made  to  the   bullet 


le  coal  wa 


;bit 


in. 


uminous  but  the  test  suggests  a  line  of  ex[H'riments  which 


mining  in  this 


might  prove  advantageous  to  the  development  of  lignit 
province. 

Texas.  Toxa.s  po.ssesses  large  tracts  of  lignite  deposits  and  also 
'itnminouM  cuui.  and  many  (fforts  have  been  made  to  udli.M-  iiic  iornier 
as  the  use  of  the  latter  was  Ix  tier  understood.     In  1877  Mr.  Edwin  T. 


J      '  IQ12''"''  "'  ^°^  **  ^'^  Temperature,"  Iniversity  of  Illinois,  Bulletin   No.  60, 
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li.Mi  ill  s.mi.-  wMv  n^  f.i.l  for  iisr  in  tli.ir  loniiotiv.  «.      hi  INSl      "1.  n.  n. 
wi  1,  i      .h    .  l.nsi.l...it  of  .1,.-  A«ri.ul.u.:.l  an,l  M-WiMnMal  <  o  I.  «.•  ot 

i'^:.  n. .o,i..n..n! ,1.  ...■  of  li.ui,..  Uy  ••'— •■•7,--;-- ^    ^  «-: 

rn,lri- an  M.t  of  tl.r  LvKi-latuiv  |.a>...l  .11  or  al  ...it  IV.M)   Ml.  """    ' 
wiH  inst  ...-t...!  t..  mak..  ••(  oni,.r.  h.uMV.   in^.Mi^at,..ns  i,„o  rl,..  .,u.-.,.m 

•Ml,'  of  .1.-  inv..s...a,io..-.  an.  M„..aii...l  i..  a  yrmUd  r. ,  or.  vn\AM 
,     V...  ,.„„.i,,i„«  of  •.>;«.  ..ap-  wl.i.l.  i>  .'...«  ou.  ...  p......  I  ...  .or..„.a...|> 

n':r...pvwa. '.......nor.lH.wri...-.     I,  has  1m  ..=  p  o-  ...<..< -.„,a,ul 

iiNvilllH>w.Htor..frrtoi.arlsofMr.  l).....l.l.sn|or.. 

,„   (U.nnai.v   s..,.Kratrs^tn,.p.....-os.     wr-   ..-I   ...    1M«'  j-',.!   a.v 

,o,lav  .....i.r  s...a.n  l.oil.rs.     -n.-s..  ^ra..  -  w-n-  arra..^t.■.l  som..wl,a.  ...... 

■l,air«av  l,a.lii.«  .iow.iwar.is  from  .h-  f.m.a.-.-  -loor  ..r    l...pp.r  to  .1.  ■ 
,  k         l.-«.a..>  >l....-  tl>-  -'=""<■  stair-lMarll.  iin>n  it    ,n  son..  .  as.  «i 

T  .  n    V  r  ■  op.nin^s  l,...w..,n  ....1.  s,..p  ami  th.s..  w.n.  .1..s,b,....1  to  s.at 

t         ,.     ml  .  .t..r.  ..f  f...l  ..S...1.     Tl...  slop.  ra..«..i  f.'o".  «•>  .U.^r.,  >  :,1  ..v.- 
n/.,t     f.    la.k-....alpassi,.«tl..ouu!..inv.-..til.tl.s....s^^ 

1:::;;;:;;;  ■nH.o,....i..is  i.......... .i...s...ps  xv..n.k,,,.  ..i..ari,y,i...f.n........ 

Hrow..  .■oai  was  ih.i,  ..s.-l  o..  rail.-oa.l  lo..o.no..v.s  „,   A..~tna  a.i.l 
<  ;,.„!.my.  Im.  ....  i..f...-...a.io..  has  h....  .■.•.•.■.v..!  as  ,o  wh..,h..r  th,.  ol,.:„ns 

""'"pro.i.i.MM-  «as  was  n.a.l..  fro...  liR..it"  f"r  ....■tan...Ti...l  op.ra.ion-  and 
,„.,nv  kin.is  of  >nan..fa..t,.rin«  ,•,..,„„...,....  ^,  a...l  i..  .  ......h..h..^' .!.<•  .•hapt.r 

<!|  V  v..ar,  a«o.Mat...l  that  ".h..  ..s.  of  raw  i.n.wn  .-..ah  .-..1..^  .hnr.  ... 
l!;i  tirin,;  has'.....,,  prov.!  n...  o..ly  ,M.ssil.l...  Im.  .■.■....oni.n.l  as  w..il  to, 
all  in.li.Miial  p..rp<.s4-s  for  whirl.  l.it.linil.o..s  .'oal  is  ai-pl.."..'!.-. 

•riM.  .Irv  .listillatioli  of  tjas  was  in  vok.w  i..  n«>l'".'>ia  m  lM'.),tor  l.p- 
|„,  was  li^ht.Ml  hv  Kas  ...a.!.,  fro...  ih-'  Ih'.w..  .-oal  ot  .h.'  vrm.ty  ..nrxh.  .1 
i  1  a  M  all  ,H.r.--...ta,..  of  H.  i-'l-.-a..  Lrown  ...al  to  pro.h..-  f-' ...  I  -a...  1.- 
.mV  Th.  «as  pro.l...v.l  was  similar  >n  ..v.-ry  r..sp,...t  to  that  p..  h 
S  iiMn«  l.l;....lo..s  .■oal,  .■x.vp.  that  inst. .a. I  ol  a  low,,,,  .h.  wa... 
h..,t  to  pass  awav  into  tl...  .•I.ifna.y  shalt  ,t  was  ma...  to  pas.  nmi..  .. 
tio'or  t..  'irv  th-  li^nif  lor  .h-  u-.x.  ..harK...  Th..  »(as  ^:n.  iHrl,--.  s..- 
,.,,,i„„      'h,,.  vi..l,l  wa~  al..n.t  -i  mhU-  tV.t  p.r  po.m.l  "I  .-al. 

Kurth..r  on  in  his  n  p.,rt  M.-.  D-npl'l.'  ^.at.-l  tlut  in  Italy  an  .xp-r,- 
nu.nt  ma.l..  for  pr...h..i..ti  ill.....i..a....>5  Has  fron.     t...han  l..-..wn  -oal  ha- 

:    ..xtr...n..h    'atisfa..t.,.y.  an.Uh...^  tha.it  .-an  1.. ";"<'"•';,'>■    ";; 

,.„,ir..  .sa.isfa.tio..  of  th..  .-on-.m-.s.  !....  at  a  ,n>..h^'.vat..r  prof  t     o 

pn,.h.....r  than  ,-  ,.o-it.l.-  with  hit.>.«i......s  ..oal.     In  Npfn-h.    .     M    .      ■ 

.i,v   ..f   SjH.zia   ....t.-n..l    n.H...   -mi.,   .xp-rm..,..-.    l-mK   in.'.  .-I     1  .•-. 

Iarj..lv  l.v  th..  patrioti..  m...iv."  ..f  assisting  i.i  l..-.nK...t?  ...t.. ..-    1|.'  <  .■Ij;-  ; 

n.>o«.;  .-oai  of  WH  ,ui,!.!nHirh.>..l  in  pla,...  o  .-oal  ,m!w,...l  tro.n  ..- 
I..„,l  -n..-s,.  ,.xi..rim..nts  in.'In.l.Ml  i...t  o.ily  tl...  pn>.l,..-t.<m  ami  sal.'  ... 
il  umi.ntin«  «as  l.nt  a  WrhpU'ttinK  of  th.'  .•.-..lti..K  <-k-  "r  -t-'""  I'"n';^'' 
sStons  of',r;wn  ..oal  w.t..  snl.,...t...l  ,.,  ,l..strn..t,v..  I^-"";;;-- .J.^^^ 
of  lump  n.al,  20.(M  t.ms  small  ....al  ami  ..  t.ms  sla.k.        1  h,-  u..h.u.> 


l<Ki->.i(i    <<\  Cum,    \\i.   Pomkk   [\\ksti(,\ti(>n 


Illillioil   of   <(i;il   rMrlioIii>ilii.ii    w;i~   lol|(.\V(  r|,   ;i    iliMrHv   (if    XW    I  omul 

liiiniir  w,i>  .•.•irlM.ni-nl  in   I  Ii.,iir«.  wlicr.vi-.  it  f.H.k  (i  hours  to  rarl.oi 


.'711  iioiiikI-  of  l>itiiiiiiiioiis  comI.     Tlic  pl.-iiit   tlicrcfi 


iMliiij!    with  !i  (jrctitrr  i|ii.iiility  of   liiiiiitr    ihati   coal 


ore    \v;i*    cMpalilc    of 


111  :i  Kivrii  fX'rioil. 


he    \\rUl  of  Kas    was    7,.")(MI  >iiliic   f.  <i    (mt   Ion,    prafticallv   ll 


It      tl 


cliroii,    assiminiK   the    lij:nili>     was    "  jjrci'ii 


11-1(1  tor  liKhtini;,  for  nas  <  iiKii 


ri 


K'    Kas    was 
ami  for  pro<lMrin(i  stcarii,  and  in  <a(li 


TV  instance  Kinc  ;is  (j<m)<|  satisfarlioii  as  the  roal  ua-  anil   nowhere 


I  here  any  (lis-alisfartion  found  ainonn  the  lonsiiiners. 
Dr.  Win.  H.    Thillips,    j'li.j)..  assist, .d    l,y  .Mr.  S.  II.  \\ 


orrell,   15,: 


<  lieinist,  and  Mr.  Driiry,  .Mc.N.  I'hillips.  in  .ln|y,  hih,  prepared  a  la 


on  llie  ( 'oin|)osi!  ion  of  Texas  ( 


llletnt 


lis  and  I.JKiiiles  ;ini|  the  Use  of  proihieer 


ir.is  in  Tex.is.     'll,,.  produilion  of  jiunite  h.is  in(Teas<d  from  ;{(i:{  (HKi  ions 
in  l!MH  to  «.(7!l.(MKI  Ions  m  i'lll).     |)r.  Phillips  stated  that  ilnriii);  the  la.st 
lew  years  there  has  U'l-n  a  marked  incr< 
prudneers  for  power,  lime  I 


ase  Ml   the  iisc  of  lii;nit 


e  III  ir:\s- 
iiirniiiK.  <'te.    Tlie  lonsuinption  of  hituminoiis 


lallhis  merei-ed  aliout  2(MI  |».r  cent,  in   I.",  ye.tis  wluNt   thai   of  linnit 
I   IS  iinre.ised  .•ilolit  7(K)  per  rent.      'Die  avelaue  price  of  co.aj  ;it  the  mines 
)n  M.iKI  was  .v_>.,M  p,  r  ton  .and  li(iiiite  !H1  cents. 

rhe  composition  of  Texas  lignite  s.mipled  at  the  mines  l,v  I'liiversitv 
Miner.il  Survey.  l!MII-2,  aii.-lysrd  l.y  Messrs.  ( ).\V.  i'.ilm  and  S.II.  Worrell, 
may  he  set  forth  in  1  he  following  summary,  lieinn  ,i\eia^i'  of  I.")  samples: 


I'rii.iDiiilIf  .1  iiilfll-yis 

.Moisture   .  . 

Volatile  .\ratter 

Ki.ved  Carl  Hill 

.\sh 

Sulphur 

I  Itiniiilr  .l»/((///.v/,v 

(  iirlMin 

Hydrogen 

<  KyKcn 

Nitrogen    

Me.ii  Value  H.T.r 

Specitic  ('.ra\ity 

U'l  iirht  per  cuhic  foot    l|,s. 


.\ iiliiidl  ('iiiiililiiiii 

;i;{.77 

4(i.;«t 

I7.L'I 

i».(KI 

1.12 

4().i:{ 

.    ..         :<.(« 

12.2!» 

I. IN 

7,()U 


Oil  l)lll  llll.-iis 

(i(t.()l 

2.'>.H>> 

i;{..M 


(10.2:5 

4. .").") 

I.S.4.") 

1.47 

11,427 

s.i.  1 


.VXAl.VsIS    OK     IKXAS    I.ICMIK, 

('iiiiiixiini  sdtiijihs  hi/  S.  II.   IViinill.   l.'Ud-l.'/II 


I'ln.ciniiiU'  A  nahjsis 

Moisture 

\ol.  .M.itter 

lixed  ('arl)on 

Ash . , 

Sulphur 

I'itiinalr  Anali/xm 


A,y  HrceirrtI 
!:.■>.  17 
;i7..')!l     . 
2S.4.-.     . 

S.7<t   .  . 

().()5   .  . 


(Avvrnqen) 
Drii  liaxis 


(  arlii 
Hydrogen. 
•  'x.v)jen  . . 


Xit 

Heat'Value  in  B.T.U 


rogcn . 


r.s.4s 

:{7.si 

11.71 

O.iK) 

58.85 

4.48 

22.2() 

1-47 1.8G 

i'.tiOl 10,212 


44.08. 
3.85 


10.4!). 
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T,.,    ,otal  |.ro.lu.-.r  K..s  hor>»-  |.ovv,r  op..n,.mK    ui.  hg.u  .    n        x  . 
Stat..^  ..o„,l...u..l;  ..f  .In-  ..ovv.T  .wo  u.-.ull..»m.s  .„v  larg..  a.„l   .1,.    r...t 

.1,,.  ,...<!  ol  IW.i'-  .l..lix......l  iH-i.iij  SI.Cm  (mt  ..».  of  J  IKH    lbs. 

"'        ,..    ,a  a«,a!.l.  i..  .1..'  nr.-r.   po.n.-  ou.   .na.  '•  If  t  ...p.  <<  o.,-  .  ,■u^' 
,l,..,  M   ...  -  u,.M..  ..  ,.r...,.i... ...  ly  .l.a..  ...l-rs  a- .1,.  r,.-..l..  ol  otMrva...m., 

X  .    r..  lih^v  to  follow  fn„n  a  ......M.l.ra. ....  o.    .  pla...  a.  a  .........ar,  .,...., 

"'  "AUr'r;;;;  ......  of  .1.-  .a.  ,.ro.|,.....,  plan,-  „.  'l-.-Na.  a.v  ..,„.„  ■.! 

01.  liu.iit.'  rx(lii»ivilv.  .■,..• 

a.   S,.  |.,mis.a  f..wT.xasli«.,i...sw.r..inv.    '.Ka...l.  !..«.,...■  f......  Il,.>,. 

til..  i)liy>i.al  .■.i.iii>.>Mli...i  .>f  whi.l.  wa-  a-  Liliows: 

.n  71imt.<iiI 

•Jl».'2."> 
■_'<...7.'> 

.)..•.:; 

7.:UN  pir  111 

li.osti     ■• 


a. Ill  l.Hi  |i<>i... 
at  til.-  ...K....'- 


\'.ilatil..Malt<.r 
I'ix.il  ( 'art).i» 

.\>1.  .    .  

S.ilplii.r  

Hcali. IK  l)'>w*T.  a>  *'f'''' '"'*•'•';  . 

n.ati..n  p.>w.r,  as  t'.r.'.l  ilry  in  U.'l'  I 

■ri,..  pr...l.....r  Has  l.,...l  a  .■alorif...  vah..     .f  1.^2  H.T.I      p..r  .ul.i.-  foo, 

„f  |iK„it<.  w.  r..  .■.ms.i.n...!  p.r  i.rak..  I....s..  pow-r  .l..v.lop<-.l 

n.is  ...mil... ...  .(.liml  10..-.7(I  H.T.f.  P<r  IMI."'- 

An:;n;rli«..it..  fr.,,..  tn...k..tt  1....1  .!..•  foll..wm«  .......poMUo..:  ^^  ^^^^ 

Moist  ..r..     .^,,  5^ 

\.)latil..  Matter ">il  HI 

Fix...!  <  'arli.)ii ' 

Ash  

Sulpl.iii' 

HiatL.t;  p.>w('r,  as  tircl  in  H.'l  -l  • 

H.'atinK  p.iwcr,  as  Krcl  dry  in  M-T-' 

Th..K..sfro.n  tl.isliKnit.-l.a.l  ah.'a,  valn.of  l(i'.).7  li.T.l-.por....l.ic  f<.o' 
an.l  l.ll;.  pou...ls  W...V  n..,..in..l  to  .Uv.l.-p  1  IVH.l'.  12,2:50  oHe..t.v..  l...a, 
units  w.r..  .•..ns..in...l  t..  .(..ylop  on<-  l-'ak.'  I...rs.'  power. 

The  followi.iK  a..s.-rip.ion  ..f  r..pn.s,..,ta,ive  ^as  pro.l.icer  plants  .n 

use  i..  T..xas  W.11  .l....l.tless  he  infn.st.nK  a...l  ..seful.        hes..  m-  ..Han 
li.'m  Dr.  nnllips- r..porM..K.-lhor  with  what  has  l.^.u«ne.-t,=i  hy  personal 

inspeetion   or   correspondence. 

The  Standurd-T.lton  Milling  Company  haw  thr.'e  20()  H  P,  Smith 
suction  down  .iraft  pn..ln....rs,  .,ne  H.uk.r.-  '^•'";=':"  7' •^"21;;;;^;; 
dovihle-actiuK  hori/.o.itui  w.s  enR...es  d.re<.t  .onneei.-d  to  a  .,(H)  k.l.  wa.^ 
Wc"t  ..Khousr   alternator.     This  plant   is  now  operated    on  natural   ga- 


l().:{t) 

O.tiU 
.    7, 1st  p.. r  ll> 
1().<.I2S      •• 


liU'llin     UN     I  '.Ml.    AMI     I'owm     IWKvlKiMiuN 


COIlVt'VCi 


I   ii\    M   r.i|ii|>Mli.v    IK)  iiiilo  .'iii.t   I  Ik    (  fl^'ill.    il.  \  cloii.  ^  7-.'()  H.|> 


fOIi-ilimillC  .'.'.II.IMHI  I  liliii-  I'ri't  ((('  ti 


Ass 


111  Itili.TMtlliK  S,(HIO  kil     .\:ill    liulirs. 


ifiiiijj  ill,- 1, II. •Ill  llii-K:isis  II)  (.III.  per  I  .(HMIciilni-  |,.,.t,,  ,i,li  kij 


owiitt 


hour  n..T.'I..M    ...st,  ,,ti,.-lt.,lf  :i  rciif.      |,:irK.r  .vlin.l.rs  h.iv.'  •..■.u  <.ril.T..I 


iml  the  ciiKiii.    is  til  I.C  MK.-iin  (i|Mr:it<(|  im  iirmliii.  r  n;is,  jis 
itliiisi.isli.'  .iviT  this  tWiii  III  |Hiwrr 


.'  ((iriipiiiix 


I'll.- Smth.  U.siini  St.t.s  ['..rtlaiMJ  (  .  ni-iil  <  .,m|i;iiiv  ;it  f:;mk.  lur.l 
nv.    SIX  ||;,rv.\  iiii.lrafl  |>r.  s,ur.-|ir..ilii.'.r  .•iimI  Idnr  T.'id  kil..«.itt  Allis. 

.1.  liim  ..'Ms  iimiiii-  with 


<  iiiiliiicrs  li..(i/.,iii;il  tw.i  ivIimhT  t.iii.li'iii  .l.niM 


.{IMI    Volt    utriciM 


I'.IWIT  lllllllTllj   it    III'. 


I'-rs  ,.  I    i!„.  niipiii   sh^ilts      'l\„.  ,1 


iiii.'tiiil   I. 


KMs 


Tl 


r.v  til  citluT  iiislal  M'l.litiiiii:i| 


T   ilirrrMsci 


liter. 


!<■  .■I>lll|l,lll\  ,  •,\\\l,)l    t(l  .'I    Illllllti.'I'  (it    .11.  lllllst.ill. 

When  ..p,i.ii  111)1  "I:  jir<..iii.ir  «;is  •_»:(:,  !i.'(»  p „!,  ,,f  | 


I 

pi.-. Ill  ur  i|sc  ii;itiir;ii 
li'i-i.jnl  nil  the 


mil    Ml    till'  iliviliipin.  lit  ot  r.l'..7t(l  ki 
li.iiirs;  ::  f.  p<iiiii<is    .t   lijtnit.'  wnr  (•ciiisiiiikmI  p.r  kilu'v^iti 


lijriil.'  \(cr<' 


iliiw.ilt  li.iiirs  iir  S"'.  I '  I   I, 


poiiiiils  per  ir.iis.'  pnwir  in  tlif  first  ti'st  .iii.i  ; 


hiiur,  ur 


risi tidy  in  llif  scciuhI.  Tl 


|i(i   kil.iWMtl  hfiiir  ami  iMi  ikhukIs   p,.r  | 


II'  jivcraRr  (it  Ihc  t\v..  l.-t- 
lorsc  pow.r  hipiir. 


Ulll|sMII(l'.».4    p 


iy;mt.'  ..isi  .s|.(;:_>  p,.,.  (,,„  ,|,.|iv,  red  ami  tlirnlor.'  lh< 


(•.■.'H;{,iia  (CDt  ami  11.211  nl' 


pillllK 


iiKJ  cD-t   Was 


l-sl tlV. 


I'll 


.|< 


1  ci'iit  pir  kiliiwatl  hniir  ami  h.ir 


>  mit  iiii'luiji'  till'  .ost  of  laliour,  rapital  el 


sc  powiT  hour 


larKi's.ctc, 


I  tl,  ( .■iiisvill.'  Ki.itiic  Ci  iiipaiiv  foiiml  it  iincs.^arv  tofitlur  iiirrcas.' 
I'i'"  -••■■ini  |il;i!it  or  install  proiliici.r  plant.  'I'h.'V  adopt. ',1  the  latter 
'  ■  -r  lis  .  II  lUMlinry  to  stcarn.  I.iit  Iht'  .roii.miy  in  iml  was  smh  that 
!>••■:  ~t.Mii  i-  ii,r  ;iii\iliary. 

I'll.-  r.\as  1'.  .ilaml  (■(•imii!  Co..  hav  the  laruest  pr.i.lmei  uas 
I'I'iii'  111  Texas.  There  are  three  seri.s  ,,r  l,...,mis-|'eiiili,,m., 
l.tKIO  li..rs.-  power  <l..wii  liralt  iirodueers  ami  •  ue  SM)  hors,.  power  M.tii- 
leh.m  St. el  (o.'s  up  .Iralt  prodm -r.  Thr.  .■  K'lijehein  horizontal  uas 
eiiKiii.  ~  .a.-h  l,2tM)li..r.se  power.ami  tw.  <u'>\\  !<t<':u-.  ■  O.SiH)  lior-e  power 
Imrizontal  .•iiiriiies   .jrivinjt  A.(  ".  Keiieral    r-    t-IC  '■  ■■     ,  •',:,  .-yel.'   .aiLJ  uener- 

■•'''"«  •'' '   •"'•''■"W«'  l^il|'^^att   hours  p.  r  ,1 .  i.      ■.,   an..  e.,nsuiiipti..n 

.'I  lik'tiile  I'lr  all  purposes  in  the  produ.  .  I;  ■.!•.„  '  .  •.  ar  was  1  p.iumjs 
per   kil.iwalt    hoi.r. 

The   cost    of  .■h-etrieal    .'iierKy,    im    ■    .    ,..    ,  .■].], i,   .  xeept    .|.pr..-i- 

•'"","  •""'  ""''r-'-t.  '•<•-<  I1.7--*.-.  eenis  p.  ;,..  ,  .,  „■  .„  swit.l,i...ard. 
Iilel  oniv  last  year  cost  t).-.'!»!)  cents  pei   ki'  ■  ■.  , .  i  i      u. 

At  the  Houston  Cott.iii  Meal  Mill  tlic>    ,  .vo  .ininli.r  7  Wdo.ls 

\\ater-se;ile.|  Mictldii  Up  draff  pr.i.lii.-ers.  n.isi.wni;  lijiiiii,  s.r.  eiiinns  of 
'he  loll.iujnn  pro.ximate  analysis.- 

.Moisture 

\i>latih' Matter 

Fi.xed  ('arlxiii   .  . 

As), '.'..'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.['.'.". 

Sulphur 

"'■"  ^ ■''"'■  (;.Ui)i;.T.r. 

The  lignite  sereeninns  represent    the  parti. -h-s   I.et-.veeii  J   iiiehes  ami 

I  iiii-hes  that  are  sereened  out  of  lump  liunite  when  mined,  for  wliieli  .T) 

"iits  per  ton  at    (he  mine  is  paid.     Thei,    i.  ,,ne  Ha'hl>uii-,l.ines  21x24 

i"ur  i-ylimler.  5(KI  U.V.  gas  ennim-  lielted  .jir.  .1  lo  lav  shaft  and  to  main 

liiii'  shaft  with  nictid  to  metal  frietion  elut.h.s.     The  heat  value  o^  'I,,. 


■il.lUp.  reeiit. 

;i(>-S(l 

2.").lil( 

12..-)l( 
trace 
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lu.l-Oin     UN     ('C)AI.    AND     I'OWK.I!     1n\  KSlKi  MION 


..,s  is  Mat...l  to  1...  fro...  1  tO  to  If.t.  W.T.V.     \n  m  I.tt,..- fro,.,  Mr    IlMrry 

,„„.lur,.rs  ovvi„«  to   lon„atio..   ol    .■l..,k..rs.      llow.v.r      .i>  hn>  M       ■  >. 
;„.„,„,,  ,...,now  tluyl.MV..  ..o  ,.o..l,l..  i.,  this  r...ar.l.     '  ^j'^ -;;  ;  ^     ,^ 

,l,..ir  l.lM>t  pipr  :m.l  ll.r  i,.t..|li(J..,t  „M.  ol  Ih..  St..,..,.  k.vps  tin.  UwvyMuTV 
:      L  f.H.l  !...,1  Mt  S....I.  a,.oi..t  that  nsl.is  .,ot  mIIow...!  to  .«.•  m,..1  -i'^rr 

Tl„.  l'..o,,U.'s  l.iRl.t  ('o.^.f  Co-P-.s  .•Inis.i.h.v..  ...st:,ll...l    wo  Woo.ls 

surtio..    p.o.l,.....rs.    with    ..s..al   M..ro.,.pM,.yi,.«   WMsl...rs.   s.rul.lu.rs    ..  r 

;,..,    ,,,!  v,.rti,.:.l    tl.,-.....yli...l..r    l{a.l.l....,-,lo....s   |:='-''«''''V,' '.;,; 

,,  P'.-,  II  V  M,..ltl...oth..r;{tM)ll.l'.,a...llwotwo-pliMs.....ir.--"t  -'••«'";"" 

......Orators.     At  li.st  o....  ..nMlm-.r  was  lo„.>.i  to  1...  i..a.l..,,UM,..  a...l  .■  ...k- 

^,....1  l.a.ilv.    Imt    l.v   i..slaili..«  a,,  a.l.li.  -rnal  uur.  ,.....»:  l-tt-r  ^r,..  ..    ,t 

iUit..  with  a  s...ali  p..n.....ta...  ...  sh.-U  fo.n  tl...  l...a.h,  ,,  .s  I';!-  - 

iHt.T)    that    Ih.v   a...  ..ow   havi..^   .,ot    ,.,...■!.   t.o...l.h.  <a..M.l   U    .  h nk 

Th..  lar«..r  ...Ki.w  .l--  ""t  MPP-ar  to  hav  .l..v..lop...l  pow,,-  ...p.a!  to  >.> 
rat...l  rapacity,  Imt  ..oivason  IS  SIV...IOI- this. 

WhM.     ........aris  ,.K   ti...   r..s,.its   .,|    th.-   .,.v..>..uat.o,..    Mr.       i  .l.ip^ 

.In.ws  th..  foih.wi..^  .•.....•i..si.....  "Th..  s.r...i..B  y  a..ah,^..u,  .as..  ..I  M.  a 

l.Ml.rs  a..,l  ....«!...•>  .1.-.-  ..-"  ^'I-Pl.v  t..  Bas  pro.h......s  a...l  .•..«...-     M,  ... 

'.'.,..    wh.th.r  ^r..n..ra....l  h.  th,.  Ii.v-tul...  ..r  wat..r-l..h..,  hon/.o...al  >n 

v..,-,i..ai.'..oal  h,-.  .1  ..r  ..ii  ti..,!  iH.ii.rs  a...l  th..  s.,h.  r...,,.is.t..  uvm\.  l.y  a  st.an. 
,,,«i,H.  i>  that  its  w...ki.„.  ......h.!...  1...  .....I.r  pr..  sr.r..  a...l  .l.-y. 

|„  ,h..  K.>  P=".t.  rnu.u,r  p-.lon.>a„....  i^  ^.....rally  l.as.'.l It-'t.   • 

1„,.„    „„its  .l,.iiv...-..l   t.^   th--  'l.Ki""'  ■■'   ."""......  K..a.a..t....   1;....,^  a   i-iaU. 

;    ..    ::  v..r  for  .a,.!,  1.........  ,IT...tiv,.  h.at  u„its.     Hy  .^IT......v..  h...    .....  ^ 

,„..a..t    th..s..   whi..h  a.t..a1ly   ...mt.ilmt,.  to  ti...  .hv..iop.......t  ,.     po«..   , 

,,,,  .,,■  „,.  hv.l....«.....  lor  i..Ma,.....,  wh..„  i«..it...i  i.i  th..  pr..M.......  ol  .,xy^|... 

;■,;  ,1,..  ;,ir  ,nix...i  w.th  th..  .ia.  i,.  th..  .■yli,..h.n  l......^  >U-^m  a...l  .-  L.-t 

with  th..  .■xh;mst  .  - 

V,   ,h,.M.  .•tT...t.v..   h,.at    ....its   a,-.,   to  1...  supph...     l.v   .■.,,..1...M,....   -.1 

..,s..s    uh..-h  varv  with  th.-  ....,..,...siti f  th..  lu.l  a...!  lh..r..to.-..  w.th  th. 

'„s,  ,„..„.>  ..f   th..  ^.s    p.-...h.....l,  i.    will   1-  ..l.-rv..l   tha     th.r..    ,.  a 
..     r  la.,..,.  l...tw......  ti...  pr...i...-.r  a...i  .a>  .........s  -ha..  '•.••-•.•...• 

„i;.,v,aKasoli„......«....a...l..a.l.>..vlt..rwh...-..|h.ya.........l..ally.h.p.....h...t, 

Ih..  ii.tL.r  will  1...  th,.  .  (li..i..i..y  S....1..V.I.  .       .         1 

|)r    Wn.    n.  IM.ilhps  a.,.1   his  >talY  an-  ....w  ..,v..s..j.at.„«  th.;  ,.-..  ..1 

i„„i  ..  h„.  p,-...i.....i f  «-  l.y  th..  ..r,li..a.y  pr.......s  ..I  .  ry  --';'•;';;; 

'  n.l  .!...■,..«  th..  p..ri...l  of  i,.sp....ti....  .•M.T....1  ".It  .'.".  .......pl.t.-  t...    at  th. 

U    t  i.'iv.rM  V   i..  th..  pr,.s........  ..f  th..  w.i...r       A  san.pl..  ot   h^.nt.. 

w  '  ^  „«     V,.  po...uls  wa^  .lri...i  i.,  a  .hs.i.  ator  a...l  alt.rwar,  s  ph,...!  ...  a 

"  H  '  n  p,„  t  .....1  will a.r  .„h,  h.l.      This  was ........ ..-t...!  Ly  a  w,■.m^^h. 

n„    pip.'  t.,  ,.o.,.l..,.^...<,  MT..l.l...,s  a.,.l  Riass  wash..rs,  a  .n..t..r  ami  ^ 
u'r'    '1-1...  wh..l,.  appa.at..s,  ..x.-.pt   ti...  ....t.-r.  was  l...,lt   ..p  ol  parts 

.     w..  ..  availal.1..  or  punha,,.!  lo,ally,  a..,l  ...............tly  th..  app.rat,.^ 

o      ..p.al   ...   .■..,.str,....i....   ...  ...l.-rs  s....,.,  alth.,.,«h  ,t    a„sw.......l   .t~ 


purpose  (.(ii(.i....tl>  . 


'      '  Th,,  r..t..rt    was  h..a,..l  «i.h  a  larR..  «as.,l.„..  I.h.w  la...p   ......p.ra  ur,. 

,.f  Js   .■•o.l.,.....l   wa>..l.>..rv,..l..p.a,.tity  of  uas  „ot...l.  a...l  at   .......pi....... 

wl..';       Ik-    was    ......l,    it    was    w..i«h..,l.      Th..    follow.,.,    ar..    ,..■ 

nislltai.,...!.    Th....xp..ri....-..wass,art,,la.2o..,u„.,    l„.l.aro,„.-..r 

pp.ssur,.  was  ;H..^  .......     T.n.iH.at,....  M  -'  .l-'K.  <  .""..Rrml... 


Hki'out  on   Coai.   anii    IViWKit    Invkmk.atkin 


Tiiiif 
:{.:{:. 
:<.■>() 
i.r_> 

\.2\) 
4.4S 
.j.2() 


liiitirl  Tiniiiiidti'ic 

I7"»  tl('K. 
2-2't  il..(j. 


2.">0  (IcK. 
2:)(l  (!(•({. 

27.'>  (lr){. 
As  the  liniiitc  contiiiii.il  nl out  20 


'  iiliif  fi<  1  iif 

dits  Tiiiiiiirttliii, 

(I'tIS 

/• 

iiiiliirrtl 

!»■)  (IcK. 

(" 

1 

•Mi  (1<  K. 

2 

!I7  d<K. 

3 

Its  .I..H. 

4 

!IX  (!,.(;. 

5 

!tK  ilcK. 

5.S 

puiiiids  of  dry  limiitc  in  th 


i;ir(ii 


'.'cNi  1  :.  N     _ 


(■ul)ic  f.'ct    of  lilipiiriliril    (;;is  prr  poimij  of  i| 

ivcniKcs  .").«(!  ciil.ic-  fc.i  of  ^as  per  poiiiiil  of  drv  co.il.        Tl 


percciil.  iiioistiirc.  lljcic  w.rc  |.(i 

lliic  feet  of  ir;i>  or  :f,(i 

ry  ro:il.      D.^kola  piiMliictioii 


Tcplitz  alr.'adv  referred  t 


II  was  .'{  CI 


lif  |-i'>iil, 


lis  at 


The  coke  rcsid 


iliic  ficl  pir  pound. 


lie  amounted  to  alioiit   l.'i.7  |)c    cent.  <if  orininal  cliariri' 


>f  lignite.     It   was  incolicnnt  and  iiaii 


as  raw  lignite.     It  luniii'd  in 
incandescence  in  similar  manner  to  cli 
Tlie  gas  was  test<d    four  lime>  t 


id  practicall\-  the  >anie  appearan 
.'I  (;;is  flame  williout  .-moke  an<l  d<\<lo|ed 


emist  report<d  it  to  lie  "i.Vi.C.OC.,  .VSd.r.so,  H,, 


o  ascertain  its  calorific  vajiie.  the 


ir  culiic  foot.     This  i> 


a\era(re  U'iiij;  .")S(l.."i  I'l.'IM' 


ults  avi'raKcd   l((2.2  H.T.r.  for  similar  jj 


iinnli  hiniier  than  was  expected.     The   Dakiit,- 


Tak 


iiiK  into  consideration  the  (|uantilv  of  impinil: 


pound  of  ilry  iitmite  and  its  avi 

the  total  heat   units  av;iil; 

liKiiite  wer<',  Dakota  2,;{.j(>..s<l  and  'I 


li:\-    made    per 
■ratre  ealoritic  valiK-  it  will  lie  foiiiid  ih.it 


from  the  Kiis  prodi 


'J-h. 


'exas2,(t7H  H.'IM' 


iced  per  pound  of  drv 


nils  was  tested  on  ;i  liar  photometer,  the  li(;hl  n'\'  i 


.\rKalid  hiirner  was  ahout  ;{ 


I  111  onlin.irv 


incandescent  mantle  and  con.-imiinK  :il  1 1 
the  illuniinaliiiK  power  was  2.'{ 


candle  power.  Iiut    when  luniied   wilhin  an 
le  rale  of  .'i  ciiliic  l<  el   per  hour. 


•aiidle-.  hut 


lo-e   al.ove    the   mantle   >ome   of   its    \alue 


lit    .-IS    till 


II 


iinie    in    I  hi-    lest 


le-1  wa.s  made    keeping  the  Maine  wilhin  I  he  mantU'  whei 


herel'ore   lo-l.      .Ximlher 


of  K.as  coiiMinicd  was  at   the  rate  of   t.7  -i-liic  fc 


iniiiatiiiK  power  was  then  ."i.?.!  cam 


I   Ihr  (|ii;iiility 
'I    pel    hour,  .■ilid  Ihe  ilhl- 


lo  Ih"  u-iial  st.iiidard  of 
;;(i.4 


pov,<T;  correctiiid  ilii-  idu-iimpiion 


I'uliic  feel  |h  ,  hour  Ihe  candle  power  wcmld  li. 


'I'he   result  .  olit.iined  si 


'■oii>ii|eral)le    vahi.-    I 


-kat 


chew  an    lij-iiili'    «il 


(low  th.Ml  liKiiile  is  c.apalije  of  yiddinn  ti-.i-  of 
y    onliii.iiy    process    ,,f   i|,v    ili-ii||a(ion.     \\h,ihcr 


•  l-rerlainei 


1 1 


Kive    ap|)ioximaleiv    -iinilar    resitll- 


ly  experiment  only.    Tli.>  .•.unpo-iiion  of 


-imilar  to  those  m  Dakota  and  Texa-.  Imt  i 
conclusive  evid 


•al  lignite  i-  \ery 
his  inii-t   not  he  accciited  as 


leiice.  Iiecausi'  iii  t| 


>f  liit 


uimnoiis  COM 


laving  almost 


identical  compositions  (on  lal.or.itory  analysis)  ihev  .!o  not   produce  th. 
-Mine  (piality  of  k;is,  lar.  etc. 

Mr.  J.  1'.  Creeiiw I,  M.i:..  ,,f  I);.!!,,-,  made  a  le-t  to  ascert.iin  the 

elhci.ncy  of  a  liattery  of  two  O'Mrien    horizonial    return  tuliular  loiltTs. 


•'.'Kh  72  inch  diameter  and  22  feel  jonn  with  211  six  inch  tiilx 
I  fiirii 


me  urate  surface  of  ,St 


id  ha\ 


mg 


piare  feet .       The  urates  were  of  special  mak< 


I'llilt  for  liKliile.      They  Were  lour  inches  wide,  six  feel  I 


>f  the  fiirnai 


•!■  is  11  feet,  each  I 


ii'ilis.     Kach  furnace  i 


lonu  and  the  width 
Ileal  fool  hifti  2.'i  tliree-<iKhth  inch  roiiiul 


it    the  centre  of  a    rinu  throuKli    IK  one  || 


las  an  .XrRand  sti-am  Mower.     The  steam  entered 


lirly-second   inch  holes.     Mr. 


Rkpokt   on   Coal   ani> 


TowKU   Invkstication 


.  ,r(><'i>\v()o< 
thiit  tiiiK'  was 


I  ol.s..rv.'.l  that  firing  l.y  l>an.l  inrat.t   tlw.t  tl.c  liirnac'  . 


ioors 


(I  'iOlMT-'cnt.  of  the  timi'  w 


hii'h  meant  tliat  the  fiK'l  i«)>s  diiriiiK 


of    tllC    lloOFN 


:ilM)iit  •>(»  JMT  cent  .  winch  | 
slioiilil  !«■  iloiK-  (luii'kly  iiiKM 


li  provcil  tliat  (iiM'iiiiiB  and  ( losiiiR 


haliiral  >toi'kiii({  would  olivialt 


this). 


Tht'  avcraKf  evaporation  diirmii 


[)f  steam  per  pound  of  lignite 


Th 


ini  hour  test  was  4.4  imhuuIs 
steam  pre-ure  was  10.")  pounds  imt 


s(|uare  iiieh:  air  tempt 


lure  SOdell  !•'.;    uptake  t<ini)eralun 


"it',:?  dej;.  F 


fc'd  water  l<t2de(i.-.    fu<'l  eousuined   p<'r  Mpiar. 


poui 


kK.      Mr    (Iri'eliwo 


tated  tliat  i.i.e  pouu( 


foot  of    'jriiU-  -urfaee 
1  of  the  fuel   -hould   havi 


evaporatei 
AIhImiiiiii 


lit  least  .')  pi.ui 


lUof  watiT     if  the  furnaei'  »eie   pt..perh  ll\ 


li\ed. 


Th.    Chiif  A-^M-taiil  Stall 


( 'leolofli-l   I 


Mr.  \V    r.  Prouti 


.Mahaiii 


stati'd  in  repi 


III 


tJKil    -lal< 


ly  to  iiii|iiirv.  t 
,  .iikI  thai 


hat  tl 


II  re  ;ile  ~evi  r 
iloKii 


,1  \\orli:ilile  -eain-  of  lllilllte 
al  Survev  had  Miiiie  liKiiite 


te>ted  at    tlie   I'tuver-ilv 


•nil' 


\\    U.    Sil.lev.    I'fof. 


,f  M 


ei  liaimal 


VaidiiieerintJ.  with  the  JoUovvum  re-^iilt> 


'I'he  Wileox  lUUIlly  sallll 


ije  ha^ed  on  all  ( 


i^r|,|   Mild   .'1   lialf   hour  rui 


lowc  d    :i    i-oli~uni| 
>wUrhlioard. 


ition  of   1.07  pounds  of  eo  d    per  horse  power  lioiii 


th. 

.showe.l  :i  .•oii-iimptioll  o 


The   Pike  loiiiity 


i:i-eil    on    a 


II)    hour    run 


,f  I.S2  p 


■n 


iv  eonsumption  w 


-  ahoill    l'>  Iioulids  per  hour.     Total 
■  1  lie   -laiMiin    i  ou^nnii"  ■•■••    .o     .>■  i  ■  i       i    ,i  ; 

,„„„,„.,  ,„  „„„„d:  u^ed  of  l'd.e  eouiity  ..mph    wa~  t..«.  •;"•;'.-'' ",h^ 
U:,  pound-  .Miial  to  2S  per  eeiit..    The  total  ...al  use. h.t  ^^    ';;;-   '     ' 
was  .-.(Ml  ,H.und^  wiih  a   total  a:  h  ..f   ISJ  pouii.l.    .'.l-u    to  M>  V      '      -^ 
The  ,..,rre-,H.n.hii«  eon-umption  o!  l.itn.i.i.i..u-  -oal  m  the  same  pn.luur 

,v  ,-  1    IT  l-.un.ls  iwr  hors.^  p..vv.  r  hour  at  th.'  switehl id. 

"■'  .'•■„'.  „,;„„  open,....l  ni.i.h  more  -mootlily  with  the  lijcm.e  thai,  «.vith 
„„„.r  tiiels  „,e.l  Then.  wa~  „.,  tar  to  ,nve  trouble  in  the  .  ii.iiie  part< 
,  ,|„.  ,,,,our  ..1  oiMTatiiiK  Ih.'  ueiierat.ir  w.a-  very  s.iia  1. 
■■  I,  will  l...  -.  .'11  fn.m  the  ahove  rep.irt.  wlii.-h  i-ha  ed  oi.  ..  M  i>  I  .a 
„..rio,l..f  operation,  aii.l  .liere!,.re  ,lo,..  n...  show  the  h„h..s.  e  heien,-  ol 
!,,.  l,..i,ite.  that  thi^  ela-  i-  a  li...>.  exeellen,  one  ior  u^e  ,i.  ,h,.  .a~  I-- 
dui-i'r." 


iit  I'l'll'llH  ■ 

•||„,r..  .re  .veral  lar^e  industrial  estal.li-hm.nl-  in  South  <  i.^^oany 

,,i,i,.i      in.  ..perafd    entirely    l.y  pow.r  -1.  r.ve.l  fmin    ignite  or         raun- 

tl         Ti,.-Klek,ro..hemisehe  W,.rk>- at    Hi. -erleld  wa-  ■-'^'   - - 

in     H'C.    aii.l  now  produres  ,.v,.r  T.tMH.  t.,lis  .,t   eaiistie  ,...tash  and     -V     H. 

,1.  of'l.l.-<l'il't'  P"^vder.  a-  w,.ll  a<  in   .neMU.n,  ali.l -..hum  hy  eh^etio- 

•     .    ,  ..tl  ,..N      The  power  ,.lant    i>  ....uivalent   to  ."...M.  h.-i-,.  p..wer  and 

,         :;      .:.l  at  mm,.  ehJ-  t„  these  works  is  ,1, ly  luel  ;:"M.   --     - 

rpiirpoM.  of  s,..am  rai-inu.  The  ..aloiih.  valu..  ol  hw  l'K>|"Y'  '^ 
J  .  .,  2Xm  :.,li.l  ■-'.St!.,  ealori.-.  U.tiM.  ali.l  -..<)..'.  H.  IT'  >  'j-  I""!''; 
,  vl.l,..l  NMlh  -t.p  m-.t.s  .■..nslruete.l  o„  th..  Keiliiian  aii.l  N-.lek.r 
":,'."....  U,il..,-  of  »he  watei-tul...  tyi...  under  12.1  ..out.d; 
;^  ::  n.  a,  1  tl  -...m  -  M.perhea.e.1  to  fr.,m  221.  .h  ..  <  ■,..  2.iO  ,  e,^  ,  . 
Th..  eir.eieiHV  o!  th.  Hbol..  U.iler  in.-tallat.on  i~  siate.l  to  work  .,ut  at  ,0 
per  ..('lit . 


Kii!iini.|.r.  S  ■'! 


I'.ll.' 


KkI'UUT     m\     (uM.      \M(     I'.iWKH     Iw  K^riliAirilV 


7!) 


It  i-  i)r4>|)<>s.<l  to  n.nvfv  |m>vv.i  .,\,r  :,  (|i~i,iiiiT  ol'  S2  miles  from  tin 


liKiiitc  mines  in  tln'  liitterl'el.i  i||..i 


in  i-.-i;lw.i 


sn<l  surluirli; 

lour  niiliiiiii  kiloHMtts  Iroin   lignite  i 


riel   to  Merlin,  to  work  tlie  Merlin  city 


< 'enii;m\     in    wlmli 
.1  t 


>■>,  and   in  Jinotlier  casi    i!    i>  |irii|M»ed  to  K<'lie'at(' 
tiiiet    tilt    i-e.|iiiriinenls  in   Xortii 


1-1-  It  I-  >iiU(Je-lrii  that  the  local  .iiil  li.ii  ilie-,  ih,. 
tile  anil  tiniiicial  itronp-  -lioiilil  rn-oi«.rate  in  l.riiminjj  tlii-  -.rhenie  to 
I  siii-,-,-v.||,|  ,„iie.  I.iitnite  inii~(  lie  use.!  pra.  lirally  at  the  place  ol  pro- 
Im-titm.  if  it  is  to  he  used  n.r  the  economical  devel 
tirp-r  scale.  l.ifrnile  |>  u~ed  at  the  \h> 
!\lei/tric   Kailw.-iv    ■ 


iptneiii  ol  power  on  a 
-lalion  of  the  MiiirrlVId  De-san 


.\lond  Ti-  in-l.iilalioii  lia~  Ween  erected 


t  t~naii! 


k    H; 


pea 


ilh.veri,  toilriveelecinc  (Jener.itor^.  .iiid    llii-  li 


li;i\e  -lint  down  it-  -team  dri\eii  electric  | 


transmuted  :.t   ;{(I.I)(MI  nciJ- 


M.aiil  :iliil   I-  iiiiw  ! 


roin   I  III 


.M 


J.I  null-  irom 
'U  n  1-  !  iporled 
ikini; 


current 


oliil     ^.1- 


Ihr. 


■Iiic   -talioii.    win 


..lll.r; 


and  "  iirkeil  w  A  h 


ii-epo,ver;;-i-cn!;nie-cou|  1.  d  to  .■ill  criiator- .-ire  iii-i;ill, 


.III 


nil  i-l lire. 


1  neil  Ifoiii  [le.it   coiiiiiiiiliir  .aliout   tit)  per  cent,  ol 


.Vnoihcr  Ml 


IHJ  iia-  plant   opera' 


d 


III  pi 


iilaiiiinn  .")7..">  per  I'cni . 


pound   .'inimoiinini 


■  I    water  pn.iliiccil.    per  ion  ,,l'  dried  peal.    Itlllll  id  ciiliic  Teet   ol'  cas,   ll 

■.iloritic    v.ijiie   whicli    was    |.")0    M.'IM'.,   ai'd    .il-o     10 

■i|lpliat<'. 

An  s  fool  ti  inch  Kc,|M.lyira-proiluccrli.is  l„iii|ii-.|;,l|,.,|;il  l)iil,eii-ko 

las  .-1  calorihc 
ilcii  wa-  u-ed  under-te.ani 


to  produc"  ;;a-  from  -li.il.-  n 


d  v\illi  coke  du-1.      'I'hi-  fuel  I 


lueof,s.;5()(lM   IM    ..iiid  llicKa-  IHT  U  IM  ..ul 


ih 


\o  paniciilai-  arc  .iNa.-i.ahle  a-  lo  other  ic-i|||>. 


."step  (irale  fiiriiacc-  are  largely  ii-eij  in  ( ici  i 


he  p,;illorm  level  into  which   the  fuel  is  f< 


.ft! 


le  urate  the  fuel  i-  moi'e  or  le-<  self-fed, 
I  he  hack  of  flu-  urate  and  the  lioiler  wliiei 


I'he  clink 


er  is  leli 


I'out    :U)   pound-   of   liKIiite   ea 


io\ed  liy  sliciiiu  and  with  a  uood. 


n.iny ;  ;i  hopper  i-  fixed  on 
■d.  .iiitl  owinu:  to  the  iiielin.al ion 
'I'lier.    i-  .1  Larue  space  lietweell 
I  acts  as  a  coniliiistion  challllier. 


drall  it  Is  st.aled  that 


-urt.aci 


n    lie   ion-umci|   per  s(|ii;ire   foot    of  j;r.it. 


■lereiicc   mi^hl    lia\e    lieeli    made   to   fii 


-t.ailed    at    ( iciniati   works   t 


riiaces  which  liave  I 


Hr 


-Kohle 


o  consume  lijrmie,  and   w 


hie! 


'cen   in- 
1  aecordiii^'   to 


lie   reported    li.  )ilveu,io,|    re-ults.      Tile    l.oeliner  I  oiler 


ha-  luen   inslalled  at    Carl   /ei-s  mid  at    Seholi    ,V:    ( 


.■it   Jena,  .'^axonv.       ,\  ski  Ic 


il  -lack  is  discharged  into  the  hopper 


works 
1  of  thi-  furnace  is  uiven  in  plate  ti.      Mrown 


pper  whence  ll  gravitates  down  a  pi|)i 
nace,  which  .slopes  downwards  from  the  I.; 


or  flue  into  the  hack  of  the  fur 

to  the  irolit.     One  advaiitajje  claimed  for  this  slo|)inn  tin -^jrate  is  that 

the  tire  ean  lie  lull 

int 

mixed    with  preheated  air  and  liiiriied 

th. 


er  seen  and  watched.      The  litjnite  is  ilischarued  slowlv 


o  the  hottest    part   of  flie  fire  wl 


lere    the   jjase ;   :ire    i|l|ieki\     distilled, 


lioillT.      With  tills  Krate  tllechall 


loor  and  hy  means  of  a  iiiecliatiic.il  conl 


in  the  comhiistion  chamlier 
ll"  i-sand  iish  fall  towards  the  fi 


i\>  and   discliatfied    into   t 
The  other  furnace,  shi 


rivance  ni'ar  the  door,  i-  hrokc 


hi^  ashpit. 


in  pl;ite  7.  is  known  as  the  "M 


iildetirost. 


Ihisisalsoercefed  in  front  of  the  hollers  and  consists  of  chamhers  in  wliiidi 
are  placed  semi-circular  arches  which  en<lo,se  the  fire.  The  lignite  is 
discharged  into  the  chamlier  throuKliopeMiii(is  on  to|..  and  falls  on  a  steep  A 
-haiMd  roof  oti  the  lire  chamlier,  and  .is  it  jjravitates  it  is  dried  and  slowly 

'  I'aiKi r,  July  .'),  IIM.'. 
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hcni'  «l  II 
is  rolil'ct 
of  the  fii 
tio'ilir 
l.v'\\y/.'V.. 
pfToiteil 

'I'lir 

on  infer 
lignitt-;. 
with  t lie 
will  IKit 
:iltciinn 


Hkimiut  <  n 


Com.    \ni>   I'oWKit   lNVKSTu;\TmN 


.  -othiit  I'VllK'tinic  it  n'aclics  th«-  fire  on  .'ith«Tsi.l<,  the  liMinif*' 
,',f  mn<h  of  its  inoisliin-  wlii.'h  ordinarily  tends  to  r.diiH'  the  heat 
nviee  an.l  its  ettieiencv.  The  tias.'s  aixl  air  are  l.urned  under  the 
Muldenrost  furnaees  have  \><vn  instalh.l  at  Krank..|  and  \  lehahn, 
nnd  a  savinRof  :5I)  Imt  n^nl.  of  conihiistibK'  is  stated  to  have  b<-en 

1 

•re  an.  other  forms  of  furnac<-s  which  are  suec'ssfully  operated 
ior  hit  uininous  coal,  Imt    no  exixTH^nee  has  y.'t   been  ha.     wit  I. 

One  firm  carried  out  tests  with  lignite  conveyed  to  New  <  trieins 
■  result  Ihal  Ihevtindthat  their  ordinary  tyix^  of  grate  and  lurnaee 

i,nsw..r  .iliciently  with  this  fuel,  hut   they  ar.>  now  engan.  d  m 

the.r  urate  to  suit  lignite. 


'ir\ 


The  following  is  extracted  from  Messrs.  Apph^hy's  pamphlet  retalinK 
to  the  use  of  K<rp.ly  (las  I'm.lucers,  with  Austria  llRlute.  Analysis  ot 
Styriau   Brown   coal. 

Ciirhon r>7.7U  p..r  c(  nt.     j 

Hydroaell  -l^'*        "  I 

Nitrogen         "-'^ 

15.54       •• 

1.28       " 

7.17 


Oxygen 
Sulphur.    .  . 
HiO.NVater 

Ash 


i:}.lo 


<,t.720  B.T.r.  iMr  jiound 


\nalvsis  of  gas  ol.tained  from  ahove  Kerpoly  ( las  l'ro<lucor. 

cuhir  foot 


Per  ctiit.  by  \'ulumc 

CO   (Carl)on  Dioxide) 2.8 

CO    iCarhon  .Monoxide  i 
CH,  (M:irsh  C.as) 

H       (Hydrogen!    

N       I  Nitrogen) 

Total  comhustilil 


1.57 

;i().5 l"-^'» 

2.0 0.401 

14.11    "••'•''■"' 

50.7 IS.OSO 

Hi..") 


The  caloritic  value  of  llie  above  gas  was:  ,      ,     , 

...  .1      ,  ,  ..  .    .      15<l  H.r.r.  IHT  cubic  foot 

l^;Z  ;  ■    . : iH2n.T.r.  per  cubic  f.-ot 

'    -nt  ,„nount  of  tar  (mt  cubic  foot  iH'ing  0.70S  grams.     The  gas  left  the 
producer  .•.!  SS2  deg.  Kahr.  (average).     The  al.sorlM.l  heat  was  ralcul;.te.l 

"Meat^■aI)acity  of  gas  is  {)M  calori.'s  i«T  kilogr.im  and  centigrade 

Weight  of  one  cul)ic  foot  of  gas  was  ;M.7  grams. 

The  absorbed  heal  of  one  culiic  foot  of  gas  was 

Heat   capacity 

Kilos  Deg.  F. 

„.;;    .X   AYM-  X  H22-:V2^jj^  ,  ,5  ,  ,, 

(».4o4  Kilos  i)er  lt>. 

ThoashaveragedS  percent,  carbon  and  the  loss  on  this  account  «as 

ll'''V'i.^=0.39%»ay0.4':r 

100  ^ - 

'  Braunkohic,  July  19,  HUJ. 
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The  weight  of  citlx)! 


ciK'li  fuliic  foot  was  arrivftl  ut  as  follci 


Atomic  weight  ;('=  12,0=  Hi:  11  =  I 


CO. 
t  II. 


kveiglit  ill  uranis  jxt  culiic  foot 

l.")7  X  12^44      =0.4;}  grains  |)cr  culiic  foot 

W.Hi)  X  12-:-2S      =4.t)()  unims  |«t  riil.ic  foot 

l).40I  X  12-7-  ll>      =0.31  jrrains  |kt  t-uliic  foot 

0.70S  containing  "S  [mt  cent.  ( '  =  0.'i.") 


"i.K'.t  with  tar 
,"i.;}4  without  tar 


I'.ach  culiic  foot  of  iins  contains  .").;'ll  ^tranis  of  carlion  without   tar. 


per  ccnl.  carliou  ,\ 


\ic!(!s  =  ; 


.34, 


therefore    KH)  grains  of  coal  al 
CquaU  10. S  culiii'  feci  of  (las. 

1,(HM)  uranis  of   coal  cipial   0.22t)2  pound-,  therefore  as  0.2202  i~  to 
1  >o  10  to  K  is  to  4!>  e(|uals  4!t  culiic  feet  of  jras  |H'r  pounil. 

H.T.C.  of  one  pound  of  co.d  e(|Uals  '.t,720. 

4!» culiic f*-*!  X  i.v.»i{.  r.r. 


4!t  culiic  fe<'t  X  i.S.l 


jrlii 


heal. 


4!»  culiic  feet  x  177.1  c'lual  M'(7S  H.t.u.  without  tar. 


Therefore  the  efficiencv  w: 


N.ti7Sx  KH) 


Jorrectioii  for  carlion  in  ji-^h 


!t,720 
!t"t.(i  X  SO. 3 
KM) 


=  .S'.t.l5  |ii'r  i-ent 


-SH,!1  p.T  cent. 


Mond  (las  plant  has  lieen  erecteil  at  a  larn<'  steel  w<irks  in  .Vustrian 
Holieinia.  'I'Ik-  fuel  is  brown  co.-il  containiiiK  3")  iier  cent,  of  moisture, 
Imt  particulars  are  not  vet  to  lie  had  as  to  results  olitailied  at  this  installa- 


tion. 


.\  7  foot  diameter  Kerplev  (i.i*  producer  has  Ih^cii  in>talled  at  Maii/.illas. 
Ilunijary,  to  use  rouch  lignite  contaiiiintt  00  per  cent,  of  dust  which  has  a 
heat  value  of  .">,7."iO  U.T. l'  per  pound.  The  jjas  produced  had  a  heal  value 
of  14(i  H.T.r.  per  culiic  foot. 


Il.ilit 


.\  Mond  icn-i  in-tallation  worked  on  Itali.m  [M'at  with  a  nioi>turo 
content  of  4.')  |H'r  cent.,  [iroduceil  p<T  Ion  of  dry  peat  t)O.(KK)  culiic  of  (ras, 
h;ivin(r  a  <'aloritic  value  of  l(i(i  H.T.r.  per  culiic  foot,  and  .ilx)  11,")  potmds 
of  -iilphate  of  ammonia,  which  i-^  an  excellent  fertiliser. 


It 


A  7  foot  diameter  Ker|Mly  jras  producer  has  been  installed  at  I'ionl 


ll>.  to  n:i: 


iifv  I 


iunite  having  :\  heal   \ nine  of  !l,3.")0  H.T.I',  and  thi-  pro- 


iluceil  (ja-<  posse; 


a  heat  \.ilue  of  101  H.T.I'.  |ier  cubic  loot. 


.\l 


iigniU's  in  l',uro|M 


1st  2.")0  ^as  pi 

i: 


•r-  ol  one  make  i 


i.ive  Ihkii  installed  to  jra>ity 


DIKKKUKXT    MKTIIOD.S    (iK    PUODIl  INO    I'OWKK. 


The  popular  ide;i   of   traii>inittiiin;  energy,  \.liei  her  for   power,   light 
heat   is  fliat  <if  ilectric  tr.a 


nsnu>sion  line; 


ml   as  already  nientioiK'd 


Ilie      ( 


an 


lelivery    of     (jas      tliruugli     lout;     leiiRths     of     pi|H'     lines 
aiknowledjjcd    possibility. 

Electric  energy  can  Iw  generatetl  by  steam  boilers  and  engines  and 
I'lectri''  generators;  by  ga.s-Hred   steam  boilers    and  steam  engine^  and 
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Hkpout  (IN  Coal  and   I'owkh  I nvksiihation 


tli'itrir   Kcii«'i;itt)rs;   liy   )i»s   prodtii-cr.   cnniiifs   uiul   cUTlrir   Ki'iicnitors; 
l.y  comliimd  Ka>  iiiiil  steam  1)ImiiI  ami  .•lr<tric  (jrii.rators;  and  iiy  li)jnili' 

(las.  jias  1  urines  and  elect rif  K<'i»'i":t'<"""- 

(ias  Mi|)|)ly  i-aii  !■(■  prodmed  liy  pis  piodueers,  ii>iiit{  solid  tiiei  diily; 
liy  water-tias  piodiiiei-,  wsiiiK  Miiiie  roriii  of  earlioii  and  water,  and  liy 
div  distilhilion  ol'  eoal  in  various  tvpe-  ol'  retort-  or  ovens. 


.vrKAM     nolLKlts    AND    KM. INKS     \N1)    i;i.K<  TKlr    c^KN  l.lf  \  H  llis. 

It  may  -tiike  -otne  tliat  it  is  almost  nnneee— ary  to  dixu-s  ~\i  am 
power  plants  Ucailse  t  lie\  are-o  laniiliar  to  the  ^eneral  pnblie  TIk'  -tealu 
hoiler  and  eiinin.'  have  r<i|uired  morr  than  -.'(HI  year-  ti.  !»■  developdl  l.» 
their  present  stane,  and  yet  ennnieer-  in  all  proviv-ive  conntries  alv 
striving  to  perfect  the  .le-i(ins  ami  secure  t;reati  r  etln  lency.  'I'he  n-e  ol 
-team  has  hecome  -oKeiieral  that  the  mimlierof  mentrainiil  to  run  -liain 
plants  i-  lenion.  and  it  i-  theivlore  not  -nrprisiim  that  the  potentiality  ot 
tias  prodlleer-  ha-  not   yet    heeti  fully  ap|)reeialed. 

The  utilisation  of  inferior  fuel  \va-  a  -ul.jec'  litlh'  liiouuhl  '>'  a  lew 
vcars  alio.  I'Ut  toda\  it  is  an  inleriiatioiial  topic  of  di-cu— ion  ainotm 
eimineers  and  ch.  ini-f^.  for  now  they  are  ahl.'  to  .itili-e  coml.n-t  ihle 
-uh-tance-  which  were  folllleriy  con-iil^'red  .i-'u-eic—  lor  the  develop- 
ment  of  power 

Moreover  th^  tnetho.l-  of  iisiiiR  fuel-  are  i-raclually  Heint;  ciiaimc  d. 
new  appliance-  are  heiiin  invented  and  old  ->  -tein-  iinprov.  d,  and  u<ih  rally 
the  efticiei'.cy  of  steam  |)lants  i-  lieinu  gradually  iiiciea-ed. 

It  will  I'e  admitted  that  steam  power  i-  reliabh'  and  pos-r-e-  creal 
tiexihilily.  and  there  i-  no  ureal  dilTeieii.-e  in  the  ellicieiicy  of  an  u|)-lo- 

,i;,t itiine  and  hoiler  Utweeii  ruiiniiic  full    load  ami  ov<-r  and  partial 

hiad.  The  term  ellicieii.  y  i-  sometinie-  interpreted  in  dilT.reiii  ways, 
hut  theoiilv  meaiiini;  applied  in  thi-  report,  an.l  which  has  any  commercial 
-iunificance,  is  wh;H  proportion  of  the  .n  ifiy  coniaim d  in  the  luel  i- 
olitained   in  power. 

It  i-  le.'osinised  that  the  proper  way  of  i)roducinu  power  is  to  alt,ick 
the  problem  in  a  lar^e  w.iy,  and  it  is  a  will  .stahlished  fact  th.it  the  (jrovMh 
of  a  eounlrv  around  a  lar^e  comprehensive  development  is  very  ra])!.!, 
increasiiifi  the  vain.'  of  propirty  and  thereby  the  lax.il.le  values,  and  it 
■  also  allords  a  -Ironu  iiiducenienl  for  iiiv.  -Imeiits  in  maiiufacturini:  indiis- 
tiies,  such  a-  afi-  ticeded  ill  this  province. 

The  concentration  of  power  plant  ,'it  suitable  ivntre-  is  condiicivi'  to 
economy  and  reliabilit v,  and  lla'  conditions  wIucIk  tVect  thcco-i  ol  pro- 
.hiciiiu  "power  .are  the  price  of  fuel  deliver.'d  into  store,  amount  ol  I)OWer 
produc.-.l  an.l  whether  the  load  is  continuous  ami  uniform  or  mtiTimUent 
and  variabh'.  The  m'Xt  important  halure  is  the  economical  transmission 
and    distribution   of   the    pi^wcr. 

With  regard  !o  tlu'  price  of  fuel  -M  present,  the  cost  of  prodmini; 
li^'llit.•  at  th.-  mine  i-  under  81  per  ton,  but  to  allow  for  coiitiii(iences  and 
haulintf,  tlu-  price  deliv.Mvd  into  the  bunk.Ts  is  hcured  at  si.,M).  As  the 
power  plant  shonhl  be  located  at  th<'  mims,  and  if  pos-ible  over  a  mine, 
the  cost  of  fuel  will  no  doubt  be  h'ss, 

(hvinc  to  tlie  difficulty  of  estimatinc  the  probable  demand  for  eh'c- 
trical  enertrv,  .lue  to  the  rapid  development  and  the  po.ssibility  ol  -ome 
indu-trie.-  beiiiK  e-lablished  when  cheap  power  and  fuel  are  made  .avail- 
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iilili'.  it  is  ;i(lvis;il)l<'.  MS  ;i  pr''liiiiiii;irv  step,  to  MrrMiiuclof -iiy  Kl.fXH)  Iioi'm- 
|)(i\vtr  or  7..')(H1  kilowMll-'  phiiil.  willi  .•iiiiplf  provision  liijidc  lor  «xp;ili>ion. 
I'Im'  third  coiiililioii  is  of  (frc;it  import ••iiirc  and  that  is  the  hiad  factor.  .\s 
st.itcd  7.")(K)  kih)\vall  pl.aiit  is  siijmcstcd  .a-,  the  I'.isis  of  cah-iihitioii.  Siuh 
a  pl;iiit  will  Irciap.iMiof  siippl,\  inn  this  (jiiaiililv  of  electricity  at  all  tiinc^. 
day  a  11(1  nichl.  I  hrounhout  the  year.  That  practic;illy  will  lie  its  inaNiiniiin 
output.  Imt  electriiity  will  not  Ih'  re(|iiired  .at  all  hours  of  the  da.\'  iliuintj 
the  year  and  tli  refore  the  cost  of  pioiluction  must  he  ch.ir(ieal)le  ati.iin^t 
the  reduced  (|U;inlity  consuined.      'rh<re  will  lie  tiinis    usually  very  ^hort. 


I'll  the  in.'ixilinini  capaiity  of  the  plant  will  Im'  utilised,  and  other  tin 


le- 


when  onlv  a  fr.action  of  tl 


le   power  will   Im'  re( 


(plired.  hut  the  expense  >vill 
not  lie  in  proportion  to  the  output,  so  it  is  evident  th.it  tli<'  inor<'  uuilnrni 
.Hid  continuous  the  load  will  Im',  .and  t  he  lie.iler  it  ap|)ioache~  I  he  capacil  \ 
of  the  plant  tlii'  cheapiT  will  Im>  the  production  of  jxiwer.  It  will  not  '"■ 
Ha-te  of  words  to  -tate  th;it  power  cost^  more  per  unit  when  produced  in 
-mall  (ju.inlily  and  when  the  load  factor  is  low.  (  n-t  of  power  ini  n  i-r- 
with    lluctn.atiim   load-. 

Mlectrical  eiiiiineir-  intcriiret  the  tcrni  "load  f.-Minr"  to  mean  the 
r.itio  of  actual  output  in  kilowatts  delivered  in  the  ron-imiev-  lo  [\\>-  po— i- 
lilc  output  if  the  maximum  lo.id  wen-  iiiii-tanll\  in  u-e  lluounlioiit  the 
.\<ar.      This  iiiterpretalioii  will  he  ad')i)teil   in   this  n  i di 


It.      I'lie  forimila 


in.ay  Ih'  expri 


-ed  a-  f. 


I.o.id  factor,  p'r  I'cii 


N.I.  of   Kilinv,,tl-  d  ,1  \  IIIO 
.\I;i\iliiui!i  loiiil  ill  Ku  \  sTt'ill  houi- 


l"or  the  purpo-<'  of  c:dciilati'iii.  .a  Imiiv  per  !■  i;i.  load  factor  will  lie 
.1— umcd  Thi-  is  -onn'whal  hitrh' i  ili:iii  at  pn  i  iil  lil'l.iiiied  in  I'etrina. 
hut  h.aviiiureiiard  to  the  ful  iin  (iii--iiiihlic-  i'  I-  lieliivi  d  tohe  a  -:ile  fai  inv 
lo  work   u|ioii. 


he  t'orej;oin)I  remark-  .ire 


•<|ii. 


ipp 


,.,(,)  . 


o  iiroiiiicir  ^a-  pl.aiit 


ir  any  powir  <i<'Uer.itor  v»hen'  fuel  i-  con-uniMi       li   may  not  .aj'iply 


'(|il,al  force  in  tli. 


lro-i-ler-»rii'   -.li'  iiies  1)11  au-e   the  w.-iter   ll-ed 


oc  -  not  cii-1   dollar-  ,iiii!  cen,-  Ui  th'      atiif  •  \t.iii 


.\-    wil 


,1. 


d    th. 


irt.ll     \\a\-    n|     |-on-M!ll|i; 


ijjiiilr  under  -t.  am  loii»r-.      Step  urate- 


arc   uscl  III 


Cm 


<   ham 


grates  in  .MIhtI^ 


■mi-| 


fodiicer  furn.ar.    in  North  I )  iknl.i .  .Imic-  iinder- 


f.'e.l  stoker  isal-o<  nil. loved  ii 


I  -onie  I 


■or  inslae 


I'hin 


la.  ^o|llll 


Ih 


Dakota,  a  te-t  on  lisinite  Wa-  made  in  I'.HM.  uliidi  re-iil(ed  in  li>:{  p'oimd- 
of  water  Uaiif;  .■•.  ipor.aieo  frotn  aim  il  -I'i  decrei  -  lalu'.  piT  pc  illid  of 
coal,    the   compo-i'ior 


1    .1!    wliicli    « ,■ 


.il    per  ciaii .   . il    inoi-t i:i< 


MM 


per  .'ent .  vol.at  il.  !!ialt>  r.  HCi.'i'i  per  eeiil .  lived  .  .n  I  ..ii.  and  7. 1  ill  pi  i  celil. 
a-ii.  It  h.aii  a  ra  onlii-  \.ilui  of  1111^7  Mfili-h  ihianial  unit.-  per  puund 
(if  .lr\    fuel. 

In  -one'  place-  a  -mall  pniport  Hii  ..I  ImI  iiiiiiiMiii-  coal  i-  mixe.l  with 
lliilllti    -o  ::•    !o  ill'Tea-e   ih.-  r  ...iiilii-   |  .lU.  r. 

Mt!i  Ms  have  I.eeii  m.ade  to  olit.aiii  p.ai  t  J.  iilai-  .a-  lo  the  n-iilt-  );ot 
liy  me.  as  of  >teii  urate-  in  (lti-maii\  I'll!  lip  tiiihc'  1  mic  of  uritiiiii  <iiw 
r.-port   none  has  ii.'en  reeeiv..' 


• 'hain  (irate--  i(ii;ither  uilh  meejiaiuc.a 


1  -i..k. 


a-,  .arc  ojii  ra 


led 


iiilv    with   fuel   ciintaininn   'I,,     -.inn    hij-'h   perei  iilaye  ol    volati'r   malli 


a-  ll(inite.       The  (d.il   liv  the  .aliiv.     ippiiani-e  (liter-  into  the  coolc-1    part 
the  furnace  .and   i-   itriiiUil   )ii:i.|ii.il!\         I'he   '.ol.alile   malt.r   i-  drivi  ii 
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slowly  out  iii,>tf:i<l  of  li«iii(£  i|uickly  rclcasfd  iis  in  ll.  c-t-  of  Imml  firiim 
■•mil  the  )j!i-cs  iiif  drawn  In! ween  flic  liol  ari'li  and  tUv  incanilcsccnl  fiul 
In<I,  niixi'd  with  air  and  liurncd  In-fore  stnkinff  the  toiler  tiil^cs.  etc 

The  rcMilts  olitainid  with  liuniti'  consumed  in  a  senii-prodilr.  r 
furniice  at  Williston  have  Ik'^'II  fully  deserilieii,  Imt  iheie  is  no  doiilit  tiial 
liy  ailoptiiiK  surh  clialiKes  as  the  test  sii(j)j;<'sts.  lietter  results  niay  lie  not. 

There  is  another  method  whirh  I'rof.  Halxoek  referred  to  in  his  repcrl 
as  "  one  t>f  the  most  ix-rfect  methods  for  the  eomliustion  of  hinhly  jja-emis 
coal,"  that  is,  l>y  liiirninjj.  imiverised  or  dii't  fuel  in  a  ilraft  of  air.  'rhi> 
method  has  not  ^o  far  as  <an  Ik'  ascertained,  I.eeii  applied  lo  the  u>e  of 
lignite,  l>ut  ,1  innnlier  of  engineers  have  succeedeil  in  olnainins;  excellent 
results  with  liituminoiis  coal  in  hurnintj  cement  by  thi-  mean-  in  rotary 
kilns,  and  (jood  results  have  al>o  heen  ohtaineil  inider  >team  1  oilers. 
I'rolialily  the  JH'st  known  arraiitjeiuent  hy  which  fuel  can  he  con-umed 
imder  steam  l)oihrs  is  that  known  a>  the  Hetliiujton  Imiler.  which  i-  ;i 
verti<'al  one,  desi>jiie<l  to  facilitate  the  easy  removal  ii!  the  hurnt  refii-e. 
The  coal  i>  pulverised  intoilust  and  l.lowii  by  the  disiiite(ri;iiiir  fan  through 
a  central  water-jacketted  tuyere  or  i£a>  jet  where  it  can  he  ijinited  l>y  a 
torch,  and  the  products  of  cDmhu-tion  niadi'  to  hiat  the  boiler,  b>-  which 
means  hi(jh  thermal  eUicieiicy  i>  >l;ited  lo  be  obtained. 

.\  t<'>t  was  made  with  dusi  fuel  under  a  boiha-  -■i|)plyinu  -tenin  for 
driving  a  tiiJd  indicator  horsepower  air  compresM)r  ami  \arioii'  other 
engines,  the  results  are  reported  lo  be  a>  follows; 

IleatiiiK  surface,  water  S-WS.  >leam  .">()7,  total  2,S1.")  xp  feel 

Duration  of  test .  :{  hr-.,  ."Hi  miii. 

Total  coal  used  in  pound-       t.J.'it) 

Total  coal  used  i)er  hour  in  iMiund-     l.OTS 

Total  water  evaporated  in  |)ouiids  :>;>.  I'.HI 

Total  wat<'r  evaporated  per  hour  in  pounds  ,s,."i.">(»  S 

ImmiI  w.iter  temperatiu<'  enteriuK  tuyere  llIMi  il<«:ree-.  j'. 

Steam  pre-~ure.  in  pound-  pel'  -(luare  inch ll.s  '_' 

.-iuiMTheat '•''"      'l'Ti-'<-  I'- 

Tem|M'rature  oi  air  entering  air  he.'iler  .)2  I  ileiri"*  -  !■ . 
TeiniM'rature  of  air  leaving:  air  he.iler  J'.iN  7  dettree-  I 
Temperature  of  flue  (jase-  leavinj;  boiler  .'il:!  f  de}ire(  -  I  . 
Temperature  of  !;■,,■  '.va-e-  lea\ili;_  airhealei-  Ml  S  deijree-  I'. 
Temper:it\ire  .i  fi;.  1  mixture  enlermjj  furii.Mces  I  bi  '2  de^ic .-  1'. 
I'!<|uiv;ileiit  pound  ~  of  water  <'V.apor:iled  an<l  super- 
healed  per  hour  from  ;tiid  al  212  denree-  I' 10. _".'.>    I 

l',(|iiival<iit  pounds  of    wal.r    evaporated    iwr    -(piare 

foot  of  heatiuK  siirfaci'  '■'>  b*' 

Power    U-ed     by     |',ulveri-i-r    :i-     perceiil:ii;e    ol     power 

develop.-!  -  '• 

.\n,-ilv-i    of  ,  (i.ii  ii-eil: 

.\,-h,  iM-r  ivni.  lb  '.IS 

\"ol:;li'e  matl<'l.  per  cent  27   til 

l-'ixed  i-arbon,  [  ei-  cent.       ,  ■>•>  -^^ 

Water  ev.iporated  per  pouinl  oi  ilry  coal  from  and  at 

2l2de){r<-es  V ■  ^-'W 

Calorific  \  aluc  of  co.il  idryj  in  Hroi-h  'fiermal  unit-  12.120 


■.Mi 
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'I'ticrriiiil  rHicifiicv  of  lioilrr  :i-  I' 
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Acliliil    sti'iilll    ('i)iiMilll|iti(iii     per    iiiilir:it<'il    11. 1',     ii 

|)llllll<l.- I.i    7 

TIk'  lioilcr  was  worktil  at  h'>  per  rent.  it-,  ratiil  capan  y. 

It  is  chiiiiicd  iliat  tills  type  ol'  I  oilir  is  ijiiick  'ii'atiiin  ilcxiMc  in  uiit- 
[iiit,  no  iK.likcil  fires  aic  rciiuiMil,  railiati<iii  Ids.-cs  aif  U>\\,  ami  Idw  ^it■alk• 
fiitis  call  Im    iis((I. 

Tin  makers  an'  pnpart  il  li>  Kuaraiito'  7.">  imt  (cut.  I  licriii.il  clliciciicv 
when  fired  with  Saskatchewan  jijjiiite  ciintaniinK  imt  ii\cr  !.">  per  cent, 
tniii^'iire.  This,  of  ii)ur>e.  means  drviiiK  the  tiiel.  whlcli  i>  not  a  ililticult 
•  natter  to  jrran>je   as  the  wa-lc  heal  ol  .ilioiit  .' !."<()  cNuree^  I'ahr.  from  the 


li(>iler>  could   lie  pass!  d   ihroiUfh 


ir.      They    .-t.ite    ll|;it    this    IVpe    ol 


I  oiier  would  he  capalile  ol'  (;i\  iin;  ."id  |mt  c<iil    continuous  overload  without 


idicillty.      The    co-t    ol    >ucli 
.itcr-type  i>!  ((|Ual  capacity. 


Iiollcr-    woild    Ic    ;diout    the    ^ililc    .i^    tor 


In  I 


11-  connection  it  in.ay         poiuli  d  oin  iliat  coal  du-i,  •■iiid  indci<l 


Iroiii  (  lima   lie.-ms.  oil 


rll-t    le.in». 


lU-ed  -I  rii 


explosions  l.l(Jllite  dii-l  is  vt.itcil  lo  lie  more  d.illllc|oi|«.  M--  It  i--  lighter, 
liner,  .ind  haiijt-  in  the  air  longer;  IhiI  pru\  ision-  i-.in  iloiiKt'i  -  I,,'  ni.ide 
to  (liniinale  this  danger.  MettinKion  I  oiler>  Iiim  licin  in  u-,  o\cr 
-IX  year-  without  such  occurn  nee-.  A  liaitciN  i.|  thuc  liiiln-  aie  in 
use  .It  til''  Dominion  Coal  ( 'oiiip.iny  -  pow.  r  plant  .it  W.itcrloid  I.  ike, 
Cape  Hreton. 

The  lioiler-  now  in  u-e  in  thi-  pro\incc  ,iic  eillnr  ol  ll,.  ni  iiru-l  uln- 
or  water-liilje  clas-i-.  the  chiel  c,iu-e  of  iiie(licicnr\  win  ii  i  oii-iiininn  lit;- 
iiiti'  i~  I  hat  tlie  urate-  are  often  de-iuin  d  in  inii-iiine  liil  uininou-  coal, 
where,'!-  with  liunite  their  area  -hould  ]■<■  al  ha-t  '_'.')  per  ceiil.  unaler, 
or  the  fu<l   lieds  -lamld  l>e  diepci. 

'I'he  ireneralor  sy-ti  in  <if  the  Norl  l.-ll.i-t  i  om-I  power  ■>  !<  in  in 
linirland  are  ei|uip))ed  with  ,ilte!n.iti,r-  drmii  liv  -liain  turl'ine-  of  the 
I'arson-'  ic:ictioii  lype  ,iiid  unit-  of  tin-  cla-s  n-  Inrfrc  :i-  ■_',"). IKHl  kilow.ills 
liavi'  Im'cii  installed  in  ( 'hii'a;^".  Tiie  utV,\\  hor-e  pi.wM-  dc\clivp(d  l.\- 
I'ar-ons'  luriiines  i-  imnicn-e.  Zoell\  impiil-'  -te.'iiii  l  urliiin  -  m  .'il-o 
ii-<-d  in  \:iriou-  part-  of  ihe  worlil.  T!ic-e  I  \  pc-  of  -ic.iin  cnuiin  -  .'in' 
\cry  cllicicnl.  The  te-l  le-ults  olilaim  d  with  a  1.71")  kilou.'ill  /oclly 
-liam  turhim    uere  : 
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*    Nol  ini'luilin^  -Ii'Miii  for  runilcnsini;  pbiil. 

The  ide.il  method  of  nsiii^  coal  for  power  p\i-po-e-  i-  ti  -imoiify 
the  arrangements  liy  which  the  heat  involved  liy  the  coml'iisliin'  of  -he 
>;a-es  can  1><'  u.-ed  a-  directly  as  pn—ilil.-  in  the  production  of  power,  tli.ii 
i-,'on  the  principle  of  the  internal  comlnistion  engine  wliere  f  he  >;a  ol'e. 


i 


>(•> 
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or  :i!ri>luil,  (fc.  i-  <':irl>iiri'l!<'il  ;iii(l  ii-n!  I>v  :i>  Irw  |)i(Mf«:^cs  ;(■<  i*  prmtiralili'. 
Ii.triiiir  ri):i!  riiiiiiri'>  :i  (litTi  iiiil  !  n  Mliiiciit  III  ituii  i)f.  Miy,  tir^t  rhi— 
iiiitlirMitr,  In  .-(imc  iii-'tiinn-  coal  i^  Ka-itiii|  in  a  proiliicrr  ami  tlif  Ka-* 
liiiriud  uiul.r  >l<'iiin  iHiilci-.  If  liir  fiiij  i«  kcmxI.  siy,  anthiarili'  or  hiuli 
(la--  Mtnniilious  coal,  it  i^  lioiilitfiil  if  any  ailv.intancs  wiil  1m'  ilcrivt-il  l>y 
i;;i-itiraiion  .or  llii-  piirpoM'.  Iml  in  i  li<'  ra.T  of  iiif<  rior  fuel  »ii<'li  a-*  li|:nit<', 
winch  (iinkirv  on  the  tire  i;;mI<s  ran-ln(j  an  ixi'r>-.i\  c  i|Uantily  of  air  to 
Im'  n><il  to  maintain  a  ;;oo(|  draft  ami  tlirrcforr  <-iprnl>n»t inn,  it  i>  ixi^^iMc 
that  when  coiiMrtril  in*  i  |iro<luicr  i:a*  ni!  I'lnmd  iiiiclrr  a  Ipoilir,  iiunitr 
may  v.\\f  ImIIii  n-nit-  iiian  v\lirn  iixil  ,ti  the  -iiliij. 

(i\s  I'U'illl  I  i.n>. 


Ti 
iukIit 

till    ftii 
•.t*  am 

lift  All 

uxyn'i 
rarhoi; 
the  til. 
Mor.' 
ciimlin 

TIhmIi 


\r  )niii<[\\ni  oli-crvation-  liaM'  nlVnnii'   tu  I'lirniiiK   -olid    Imnitr 

-tram  liiiilrrs,  in  ordrr  thai  wha'  follows  ma\  !><'  r!rarl>  uiidi  i-tood 

ii'tioii  n;  a  tja>  iirodunr  i^  htrf  ilrMiilii'd       'I'lic  lire  urati  -  umlrr 

hoilrrs   hold  a  certain  drplh  of    tin'  i-.'i'  ski'lrlii    Ihc  air  adimltrd 

II  liir  liars  of  the  \ir:\\f  romr-  'lito  contart   with  ihi'  lire,  and  the 

lin    thr  airi  riiml'int's  With    till'  rarlion  i  in  ihi'  coal)  and  lorm- 

doxiiir.      I'Vi'sJi  "oal  is  thrown  un  {\u-  stronitly  heated  surface  of 

Thi-  i;a-e>  are  drivi'll  out  and   the  coal   liecomes  partially  ciiked. 

,ir   is    iMHittrd  throiijih  the  furnace  .loor,  mixe-  with  the  ^jm--  and. 

-lion  takes  |i|ace.  accompjinied  liy  the  evo  iition  of  li    it  and  litjht. 

pth  of  fin        d  ill  this  case  is  iisuaily  only  a  few  inche.-. 


If  the  ^rate.  hiiwever,  is  con-tnicted  so  as  to  hold  a  lire-lied  f)f.  sMy 
2  to  .\  feet  deep  (see  plate  h)  then  the  oxyneii  ill  the  airi  eiiteriim  niuler- 
iieatli  tiie  III'  ruinliines  with  the  carl  on  (in  the  coal)  and  auain  fortiis 
earlion  dioxide  s;as  also  and  raises  the  t  'mp'ratiire  of  the  lire  to  incandes- 
cence. 'This  «as  has  yet  to  pa-s  through  theliot  fire-linl.  and  in  doinn 
so  one-half  of  its  o.xyndi  component  is  uiveii  up  to  cninliine  with  more 
carlion.  and  now  the  j^as  hecomes  carlmn  mnnoxid',  which  is  one  of  the 
priiicip:il  t;ases  reiniired  for  power  and  luatiiiij  purpose^.  The  more 
efTecliial  and  complete  the  laiholi  dioxide  ira~  i-  rediiceil  to  carlion 
nmnoxide  the  higher  will  lie  the  .   licieiicy  of  the  priiducer. 

I'roducer-  are  usually  huilt  like  a  vertical  >teain  lioiler  in  appear- 
ance i-ee  plate  !ti.  Iml  vary  in  suine  details  and  inelhods  of  working 
'rhe>imple>t  lypei-a  ^teel  c\  linder  lined  with  tind-lirirk -nirounded  liy  a 
deep  ceiiiral  fire  irrali-.  \  coal  ho])pi  r  is  iil.iced  on  top.  and  this  lonsi^t^ 
of  two  parts  the  lid.  which  is  sealed  vith  -nine  niateiial  duriii);  the  work- 
iiiK  operation,  and  a  trap  door  which  can  he  i)|i(  iied  and  shut  hy  a  lever. 
When  fuel  is  lieinu  charn'  d  into  the  producer,  the  hopper  .aliovc  the  trap 
door  is  liUed.  tae  lid  is  dosed  and  the  trap  doir  o|iei!ril  l-y  the  h  ver,  can— 
iim  the  coal  to  fall  into  the  tire  williont  admitting;  air  or  cau-in(i  i:as  to 
('scai«'. 

There  .ire  two  kinds  of  producer  il)  suction  producers.  i2)  iiressnre 
producers.  Ill  the  case  of  suction  producers,  once  a  H"'>d  lire  lias  liven 
started  tl .  ^as  engine  draws  its  supply  of  (jas  as  rei|uired  In  thep  r<>s-.nre 
prod',,  r,  the  (jas  is  manufactuiiil  indeiwndi  nt  of  the  enniiK'.  Suction 
(f  ■'.  Ills  are  lienerally  in.'ide  for  -m,ill  works,  and  pre.^>ure  producer 
pla  lis  are  ina  le  in  larjii    units.     So  in  coniiiciioii   with   a   lariie   lij;nite 
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powir  »clniiic  ilii-  lir-'l  klinl  will  nut  Iw  i-diiniiliri'i!  I'iirfln'r.  l'r<--.iirt' 
priiiliiri't'-.  Mil'  iiiailr  (li  >i|)<lr:ilt.  I'Jl  down  iJtMt't  iiml  Cii  ilmilili'  /o'lc  or 
I'oinl'ini'ij  ii|i  .iiiil  down  ilr,ill-.  Iliuti  ol  iIicm'  I\|ms  is  u-<iiil  lor  parti- 
I'lllar  NctAirc.  In  liiiropr,  up  ilralt  pro<liii-<-r>  prolialily  pn  doiiiinah', 
wliiNt  ill  AllK'iira  iIk'  down  diall  ilid  doiihli  /oiii  pioiliinr-  appcarrd  to 
ill-  llir  mo-t  ll»d. 

In  till-  <'iiniiri'lion.  liow<'\<  r.  up  draft  priHiiirrrs  uill  I14'  iNalt  with. 
Air  .'iiid  -train  arr  adliiitttd  iiliil<  r  tl.i-  liir  and  a>  all)  adv  1  xplaiiitd  |ia>4"< 
a  iiirniiil.  \\  111  11  tlif^f  nai  aicadinitti'd  from  the  prodilnr  llicy  arc  hot 
<ai'oul    I  UN)  di'^    I'l   and  in  tlii>  ronditioii  could  Iriilili-rd   iindir  -l<  am 


lioil(r>.  etc..  ami  -o  taki'    idvalilaijc  of   the  Mii>ilil 


it,  Kilt    will  11   II 


III     ua>    rli^ini 


tl 


n'    K;i-<  -    ha\i 


to    Im'   rid    of    tar.  dii-t    and    \.ipoiir. 


iiid  inii«t  .il-o  Irf  cool.d.    I'luv  i-  doiif  liv  driviim  ihc  n:i~<-  nndti  p 
iliroiij!h  >cnililiir-   and  wadirr~. 
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IIHI   nil 

I'liMlurcr  na-  i>  ii>i'd  on  a  iarirr  -^rali'  in  liiirniiiK  oiihiiI  slurry,  iinii' 
and  lirii'ks  lor  iiHlailiirnii-al  work,  liriiij;  U'l-  r<'lorl~,  liciirlii--.  rtr.,  in 
whirh  ci-c  till'  iiot  ^a-  1  IHMI  drj;.  I'l  a>  it  conic^  from  tlir  prodilrcr 
lojictlirr  willi  prcliiattd  air  olilaiiicil  iiy  ri'iiipiratioii  arc  iiliii-cd  to 
the  lulli'st  ixtciit. 


The  adoption  of  simihi''  methods  t'or  hcatiii);  steam  hoilcr^.  Iioucvci 


I'litails 


extra  plant,  such  a>  proilincrs.  jjas  eoiiduits  with  inherent  alisorj)- 


tion  and  r.-idiation  of  sciisilile  heat. 

Till'  apparent  .•idvantaKc  of  eonsiiininn  producer  (;as  under  -ti'am 
lioilcrs,  es|H'('i.i|ly  in  respect  to  the  Use  of  lijjnitc,  are  many.  The  .^eiisihle 
heat  of  hot  n;is  is  utilised,  w.ashiim,  -criilihiiin  and  cooliiiK  are  iiiiiicce>~.'iiy. 
The  loss  due  to  unlniriit  carlioii  is  iniiiiiiii-ed,  water  is  hcited  in  producer 
water  jackets  ready  lor  the  lioileis;  more  regular  >teaminn  i-  -eciired, 
the  i|uality  of  air  rei|uired  for  the  completi'  ;omliUstion  of  the  ii;i~  cm  he 
regulated  and  less  ipiantity  of  inert  K^ses  such  as  nitroseii  and  carlioii 
dioxide  has  to  he  heated  up  and  thus  a  (ireater  flame  temperature  is 
olitained. 

The  ,'iltern,'itive  is  to  use  the  producer  pas  in  (i:i>  enjiines,  which  1111- 
dollhti'dly  develops  the  cheaiM'st  Iiower.  The  develo]ilii<'nt  of  this  type 
of  power  plant  has  lieen  slower  in  North  .Niin'rica  than  in  I'",urope:  the 
teiidciic}'  on  this  continent  is  for  mechanical  engineers  to  he  somewhat 
conservative  in  adoiitinn  other  forms  of  jMiwer  than  steam  or  water  power 
together  with  electric  peiieratioii  and  transmission.  Hut  on  the  Kiiropean 
continent  the  installations  of  larKc  ^n^  euKine  plants  arc  numerous,  and 
increasing  in  size  each  year.     Consciiuently  the  ex])erience  thiTc  is  more 
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niaturo.  In  the  rnitcd  States  Mtuminous  coal  and  anthracite  an'  abund- 
ant and  cheap,  and  in  ( 'anada  potential  water  iiower  is  immense  and  much 
has  been  utihsed.  In  Kurop<',  however,  competition  is  keener,  in  parts 
Kood  coal  is  not  so  abundant.  Inasmuch  as  industrial  progress  is  largely 
dei)endent  on  the  cost  of  production,  fuel,  raw  materi.i  and  other  item.s 
of  e.xiM'uditure  are  .all  seriously  cons  dereil  by  th<'  manufacturer,  and  he 
is  Rcnerally  enterprising  cuoukIi  to  adopt  new  methods  an<l  machinery 
which  will  simplify  his  i)lant  or  result  in  greater  etfic:<'ncy  and  economy. 
Hence  it  is  that  fuels  which  were  formerly  considereil  as  uncompromisingly 
poor  are  now  being  converged  into  producer  gas. 

Prof.  l{.  II.  Fernald.  a  recognised  authority  on  gas  producers  n  the 
States,  when  discussinj;  the  ".Status  of  the  (las  Producer"'  made  use 
of  the  following  expression: 

"Many  States  of  the  West  that  have  no  good  coal  iic  greatly  bene- 
fited by  the  investigations  which  have  shown  the  adaptability  of  the  gas 
producer  for  the  utilisation  of  ^ow  grade  coal,  lignite,  peat,  etc.  As  mined, 
these  fuels  cannot  be  used  in  boiler  furnaces  and  will  not  bear  long  trans- 
portation, but  th<'  gas  producer  makes  them  of  iwtential  va'.ue.  Thus 
the  gas  ))roducer  is  an  agency  of  conservation.  It  heljis  to  keep  the  low 
grade  coals  from  being  i)etmanently  lost  by  being  left  in  the  mines  in  such 
condition  to  make  their  future  recovery  impossible.  In  the  States  in 
which  deposits  of  low  grade  coal,  lignite,  and  ]X'at  are  found,  the  present 
cost  of  power,  as  developed  in  steam  i)lants  with  coal  that  has  been 
shipped  a  considerable  distance,  can  lie  materially  reduced  by  placing 
producer  plants  at  the  mines  or  bogs,  so  as  to  utili.se  these  low  grade  fuels 
without  I'ost  of  shipment  by  gcneniting  electric  current  which  can  Ik'  easily 
transmitted  to  desired  points  within  a  wide  radius." 

The  I'nited  States  Hureau  of  Mines  has  done  much  to  show  the  uso- 
fil^lness  and  adaptability  of  the  gas  producer,  and  the  C.anadian  Mines  De- 
partment also  has.  by  the  tests  which  were  being  made,  contributed  to 
the  knowledge  on  this  subject. 

Troubles  experienced  with  larg<'  gas  engines  may  be  now  considered 
as  ancient  history.  In  Ciermany  and  Clreat  Britian  gas  engines  are  con- 
sidered as  reliable  in  operation  as  steam  engines,  and  far  more  economical  in 
practice.  There  are,  according  to  Mr.  Adolphe  Cireiner,  now  over  l,(KX) 
gas  engines  in  Belgium,  France,  (iermany,  Russia,  Spain,  and  Japan, 
each  more  than  1 ,000  II,P.  in  capacity.  In  Europe  gas  engines  of  3,000  H.P. 
are  being  built  and  also  several  6,000  H.P. 

Producer  gas  has  a  thermal  value  of  about  120  British  thermal  units 
and  the  lignite  gas  at  Hebron  4tH)  British  thermal  units,  and  when  high 
power  gas  engines  will  operate  with  gas  of  as  low  a  value  as  85  British 
thermal  units  it  will  l)e  seen  that  there  should  be  very  little  difficulty  to  be 
exp<'cted  with  producer  gas. 

According  to  a  discussion  at  .a  meeting  of  th<'  Engineers  Societ.  of 
Western  Pennsylvania,  however,  it  would  appear  from  the  statement 
made  by  one  speaker  that  in  th<>  States  some  trouble  has  t)een  experienced 
with  gas  engines,  owing  to  cylinders  cracking,  because  of  the  difficulty 
in  "not  circulating  the  cooling  water  so  that  the  cylinder  will  \k  of  equal 
temperature  in  all  places,"  Another  gentlei.ian  .stated  that  he  had 
"spent  six  months  in  Germany  .studying  this  same  tiucstion  very 
thoroughly. 

'  Twhnipiil  paper  9,  "Status  of  the  Gas  Producer  and  of  Internal  Combustion 
Engine,  in  the  I'tiligation  of  Fuels,"  I'nited  States  Bureau  of  Mines,  1912. 
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and  canif  hack  witli  the  information  tliat  tlic  larger  .-^izc  jjas  cnirinc  was 
not  .he  cngiiK'  to  um-  in  tiic  States."  Hut  Mr.  'I'rinks  (Professor  of  .Mecii- 
anical  KngineerinR,  Pittsimrgj,  controverted  tliealiove  statement  wlien 
ho  expressed  tiiat  'in  some  cases  einiipment  of  doulitful  enjjiii<<rins 
merit  is  installed  and  from  the  poor  results,  a  whole  class  or  tyin-  of  machin- 
ery is  eond<'miied." 

M.  Mathol.  a  well  known  authority  in  Kurope,  gave  his  opinion 
that  in  the  design  of  gas  engines  certain  principles  siiould  he  followed  in 
resiK'ct  to  governing  the  mixture  of  gas  and  air.  increased  compression, 
scavenging  of  cylin(h'rs,  provision  for  expansion,  due  to  hoi  ga.ses,  regula- 
tion of  cooling  water,  adopiion  of  vertical  tyjx's  to  redmt  Hoor  space, 
and  recovery  of  waste  heat.  Some  ICuropean  engin(>ering  firms  h,ive 
introduced  high  power  gas  engines  on  these  lines,  and  it  will  he  useful 
to  refer  to  one  which  was  descrihi'd  hy  Mr.  Alan  K.  I..  Chorlton.'  M.  1. 
Mech.  E.  The 'I  l)ui)lex ''engine  is  a  vertical  one.  tlu'  cylinchM-  walls  of  whi(  h 
are  simple,  the  jacket  is  a  tank  so  that  t<'mi)erature  ex|)ansion  of  the  former 
is  allowed  for,  cooling  is  effective  ;ind  uniforn)  and  no  initial  strains  are 
set  up,  as  in  the  inner  and  outer  walls  of  the  cylimh'rs  of  the  ordinary 
cylinder  construction.  Moreover,  all  working  parts  are  enclosed,  luhricat- 
ing  oil  is  sui)plicd  under  presstn-e  and  increased  rotational  speed  is  ohtain- 
ahle,  as  the  inertia  of  the  recijirocating  |)arts  is  halanced  hy  a  compression 
on  each  stroke. 

The  recovery  of  wast<'  h(>at  from  the  hot  exhaust  gas  is  one  of  imiwrt- 
ance,  as  will  he  seen  later  on.  in  connection  with  the  i)roposed  ecoiiomical 
development  of  power  from  lignit<'.  Prof.  Fernahl  states- that  several 
schemes  for  accomplishing  this  result  are  now  commercially-  in  use,  hut 
according  to  recent  opinions  the  most  efficient  method  of  utilising  the  ex- 
haust is  through  a  comhination  of  gas  and  steam  engines. 

Mr.  Chorlton,  in  a  pap(  r  read  hefore  the  Manchester  Society  of  Kngi- 
neers,  suggested  the  use  of  the  .steam  g<>nerated  ohtained  in  cooling  the  ga>- 
engine  cylinder,  for  driving  a  steam  auxiliary  cylinder  on  the  main  engine 
"He  stated  that  this  arrangement  of  a  comhined  steam  and  gas  engine 
is  by  no  means  a  new  one."  He  assumed  a  standard  gas  <'ngine  to  use 
!),o(J0  Hritish  thermal  units  jxt  hrak<'  M.P.  As  the  engine  is  ordinanlv 
arranged  with  jacket  feed  to  the  hollers,  one  may  take  40  per  cent,  of  the 
heat  to  he  recoverahle.  From  'his  at  SO  per  cent,  efficiency  of  conversion 
at  100  pounds  jircssure,  there  would  he  recovered  ahout  2I2  pounds  of 
steam  i)er  hrake  H.P.  hour.  In  order,  however  to  reduce  theeost  of  the 
gas  engine  pun,  the  compression  of  the  gas  would  he  lowereil  .ind  with  the 
ignition  retarded,  a  much  lower  maximum  pressure  and  temi)erature  in 
the  cylinders  would  result:  the  total  heat  units  would  go  uji,  say,  12.000 
Uritish  thermal  units  jxt  hrake  H.P.,  hut  mon'  would  !)<•  rejected  to 
exhau-'t,  then  with  si)ecial  arrangement  of  holler,  economiser  jiipes  super- 
heaters in  exhaust,  etc.  .")(l  jxr  c<'ut.  waste  heat  should  he  recoverahh', 
and  this  would  Im'  ahout  four  pounds  of  steam  jier  brake  H.P.  hour. 

This  may  constitute  one  method  of  utilising  the  waste  heat  from  the 
exhaust,  but  it  is  also  possible  to  obtain  a  considerable  (piantity  of  heat 
for  generating  steam  from  water  jackets  in  connection  with  gas  i)roducers, 
in  which  case  it  would  be  more  practicable  to  utilise  the  .same  in  independ- 
ent steam  turbines  or  engines.     This  wil!  now  be  dealt  \.  .c h 


'  Xow  ly|H'  mid   .Millioil.i  i,f  Cunwiniciion  of  Larue  lias  Kiittmcs 
bpfore  Iron  iukI  StccJ  Institute,  Knulanil,  .'^cpt.  1912, 
'  Tfchnicul  paper  9,  Status  of  (las  I'n«luctT,  etc 
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Uurcau  of  Mines,  1912. 
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It  is  admitted  that  gas  producers  and  rnKint's  arc  very  economical 
power  plants,  and  as  lignite  is  eminently  suitable  as  fu<'l  for  making  pro- 
d\icer  gas,  it  would  ai)|H'ar  that  this  would  he  thehest  nu'thodof  developing 
power.  Itmust. however. behorneinmindthatthefuU  capacityof  a  lO.OOO 
horse  power  plant  will  not  Ik-  in  constant  demand  and  for  this  reason  40 
percent,  loail  factor  haslKH'n  assumed,  which  means  that  an  annual  average 
of  only  4.000  H. P.  will  he  used,  whilst  to  meet  ihe  maximum  consiimpticn 
10,000  H.P.  must  !)<■  available.  It  is  therefore  evident  that  the  economical 
arrangement  will  l)e  to  instal  gas  i)roduc<'rs  and  engines  for  the  average 
load,  a-id  to  make  use  of  the  flexihility  of  steam  boilers  and  engines  for 
the  remainder.  Full  advantage  can  thus  he  tak<'n  of  the  economical 
operation  of  gas  plant,  coui)led  with  the  utilisation  of  the  waste  hea'  there- 
from to  generate  steam.  It  must  i)e  borne  in  mind  that  gas  engines  are 
most  economicid  when  op<'rate<l  at  full  load,  their  efficiency  below  full 
load  diminishes  at  a  more  rapid  rate  than  in  the  (a.-^e  of  steam  engines. 
Mr.  Stott,  in  a  paiMT  read  before  an  .\nierican  Society  of  Engineers 
drew  attention  to  the  high  economies  to  be  obtained  with  a  combined 
plant  consisting  of  part  gas  and  part  steam  etiuipinent,  so  arranged  that 
the  waste  heat  from  the  gas  producer  could  he  utili.sed  for  supplying  steam 
for  the  steam  plant  and  that  the  gas  plant  coulil  he  run  continuously  at 
about  full  load  while  the  steam  part  would  handle  the  variable  and  peak 
,  loads. 

Reference  has  already  been  made  to  the  possibility  of  consuming  iiro- 
ducer  gas  under  steam  boilers,  so  it  would  be  necessary  only  to  hav<'  addi- 
tional producers  to  oixTate  the  entire  combined  gas  and  steam  power 
plant. 

MONITE    OAS   and    KLKCTKIC    (iENEKATOUS. 

(las  manufactured  by  dry  di.stillation,  and  gas  engines  to  operate 
electric  generators,  coastitutes  another  method  of  producing  power  at 
the  mine  for  distribution  in  the  Province. 

Some  particulars  have  Ihh'u  given  of  exp<Timents  made  in  North  Da- 
kota, Texas  and  elsewhere,  but  so  far,  no  instance  of  the  manufacture  of 
gas  by  dry  distillation  from  lignite  on  a  large  and  practical  scale  has  been 
hearci  ol,  although  Dr.  Swingbergen,  in  a  paper  on  the  utilisation  of  low 
grade  fuel  in  the  United  States,  mentioned  that  upright  retorts  have  been 
in  use  for  a  long  time  for  the  distillation  of  lignite,  of  which  no  particulars 
aregiven.  Owing  to  the  difficulty  of  securing  full  information  as  to  what 
is  being  done  in  EurofK'  where  lignites  are  utilised  on  an  immen.se  .scale, 
this  phase  of  the  present  investigations  has  not  been  fully  d<'veloped.  The 
absence  of  tangible  examples  of  dry  distillation  of  lignit<'  on  a  commercial 
basis  is  not  in  itself  an  implication  that  it  is  not  within  the  range  of  prac- 
ticability. 

As  already  explained  lignite  ga.s,  in  contra-distinction  to  coal  gas,  does 
not  possess  a  high  illuminating  power,  which  today  means  practically 
nothing  in  view  of  the  developments  which  have  of  late  years  taken  place 
in  Europe  and  America,  but  has  a  good  heating  power  which  means 
everything.  The  incandescent  mantle  was  introduced  in  1893  as  a  prac- 
tical' method  of  developing  light,  since  when  gas  engineers  have  agitated 
for  the  removal  of  lighting  -tnndards,  and  this  is  recognised  as  reasonable 
by  the  Dominion  Gas  inspeffctors,  for  shortly  the  present  regulations  will 
be  revised  and  heating  standards  substituted  therefor.      Lignite  gas  if 
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provide<l,  will,  as  a  rule,  be  used  for  heating,  eookinf;  and  power.  Kiectric 
lighting  will,  as  at  present,  doubtless,  continue  to  be  used.  Lignite  gas 
will  not  l)e  subject  to  the  regulations  controlling  standard  coal  gas,  but 
willcomeundcranother  category,  namely:  'prescri.H-d  gas,"  and  this  will 
be  according  to  standards  to  be  established  wiiv-n  '•.  scheme  is  being  designed 
and  a  charter  api)lied  for  from  the  Dominion  (iovernment. 

The  develojiment  of  ordinary  gas  manufa.'ture  during  the  last  ten 
years  has  Ix-en  very  great,  tlie  principal  aim  heing  to  get  the  greatest 
production  ;iossil)le  per  ton  of  coal  anil  at  the  same  time  to  do  it  with  the 
greatest  economy.  Horizontal  retorts  with  intermittent  charging  hav<'  been 
in  use  for  nearly  a  century,  but  thearr..;igement  of  setting  and  the  methods 
of  heating  the  same  have  gone  tiirough  many  changes.  Horizontal  retorts 
in  some  places  have  Ut'ii  sui)planted  by  sloping  n'torts,  and  during  late 
years  by  vertical  i(>torts,  or  chambers.  Continuous  carbonisation  in 
vertical  retorts  is  now  jiractised  with  <'.\cellent  results.  Moreover,  gas  is 
obtained  from  ovens  which  are  built  primarily  for  the  production  of  metal- 
lurgical coke,  and  gas  as  subsidiary  jiroduct.  This  latter  product  is  now 
being  supplied  in  many  towns,  and  as  considerable  ecanomies  are  etl'icted  by 
carbonising  large  quantities  of  coal  in  one  ofU'ration  this  gas  can  be  solil 
at  a  low  rate,  and  this,  together  with  the  sale  of  tar  and  suljihate  of  ammonia 
recovered,  constitutes  a  valuable  income,  apart  from  the  sale  of  coke,  which 
is  the  principal  commodity  wanted  by  the  producer. 

When  coal  is  decomposed,  distilled,  carbonised  or  thermalysed  (all 
practically  synonj-mous  terms)  out  of  contact  with  air,  gas  and  vapours 
are  driven  out,  leaving  behind  in  different  parts  of  the  plant  coke,  tar  and 
ammoniacai  liquor. 

The  ordinary  method  of  carbonising  coal  is  by  means  of  a  fire  clay 
retort  in  which  the  coal  is  placed  and  the  retort  hermetically  sealed.  The 
only  egress  for  the  gas  driven  out  by  an  externally  applied  heat  is  by  means 
of  a  pi  fie  attached  to  one  end. 

The  gas  and  vapour  pass  out  of  the  retorts  into  an  hydraulic  main 
where  some  of  the  tar  and  vapour  are  condensed  and  deposited.  They 
then  pass  through  a  "foul"  main,  condensers,  scrubbers  and  washers, 
where  tl  a  gas  is  made  to  give  up  the  remainder  of  the  tar  and  vapours. 
Its  pa.ssage  continues  through  purifiers  and  finally  into  th<>  gas  holder 
where  the  purified  gas  is  stored  ready  for  consumption.  The  process  is, 
of  course,  much  more  complex  than  would  appear  from  the  above  element- 
ary description,  and  entails  considerable  skill  and  care  to  obtain  the  l)est 
commercial  results.  The  residue  h'ft  in  the  retort  is  coke,  which  approxi- 
mately retains  the  calorific  value  but  not  the  weight  of  the  original  coal, 
and  if  during  the  process  of  carbonisation  it  has  been  properly  cemented 
together  it  is  a  valuable  fuel,  and  generally  sold  at  a  price  practically 
equal  to  that  paid  for  the  coal. 

As  eii  by  Hebron,  Texas,  Wyoming  and  Italian  experiments, 

lignite  '  d  carboni.sed  in  a  similar  manner  to  coal  and  the  comparative 
average  results  are  tabulated  below: 

Quantity  of  purified  gas  made  per  ton  of        ^'''^'''^''  Average  coal 

dryfuel 8,000cub.ft.  10,000 cub. ft. 

Gross  production  of  coke 1 ,340  pounds  1 ,500  pounds 

Tar 30pounds  lOOpounds 

Sulphate  of  ammonia 14  pounds  28  pounds 

Calorific  value  of  purified  gas 497  B.T.U.  600  B.T.U. 
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\n  tln'  iMsc  of  liil'iiniiiDU-  cuiil.  wi.cn  curl  Diii.-cd  uikIit  the  Ix'st 
coiulitioiis.  the  (lU.intity  of  jim^  prodiiicil  .•ii)pi():iclM's  I'i.dUO  to  |.'{.()0() 
(•ul)ic  feet  |MT  ton.  mill  there  is  no  doiilit  that  innler  >iinil;ir  conditions 
liRiiite  will  also  ])roduee  superior  results. 

Correspoiideiiee  lias  heeii  conducteil  with  liuildirs  of  vertical  retort 
lienches,  which  today  are  revolutionisinn  the  manufacture  of  coal-jj.'is 
unil  one  of  them  expre-^vd  an  opinion  th.it  there  is  no  reason  why  car- 
lionising  liftnite  in  vertical  retort^  should  not  he  successfully  carrieil  )ut. 
These  retorts  are  us<m1  in  the  shale  industry  of  Scotland  where  the  shah' 
is  carlioiiised  at  low  temperature  to  extrai     the  oil. 

The  experience  (jained  in  the  use  of  >ertiial  retorts  is  that  there  is 
practically  no  diiliculty  in  carlioni~in(j  ;iny  class  of  coal,  it  lieinn  only 
necessary  to  watch  the  spe<'d  at  which  it  is  done.'  (  annel  coal,  which 
is  one  of  th<'  lisuit<'  class,  has  heen  ilistilled  in  such  retorts  with  (jood 
results. 

So  far  as  the  data  collected  ^oes  the  pi  )eess  which  promises  the  best 
results  in  the  carl lonisat ion  of  lisinite  is  hy  means  of  vertical  retorts, 
fireil  liy  pis  supplied  froii  an  indei)endent  or  attached  producer,  and 
etiuippedwithh'wursavinKdevicesfor  handling  the  lignite  and  coke.  Hy 
usiuR  this  form  ef  retort,  and  especially  if  the  s,'n>il)|e  heat  of  the  lower 
part  of  'he  charge  is  ahsorhed  in  heating  the  air  for  the  Reneration  of 
hipher  temperature  in  the  coml)Ustiun  chamber,  and  incidentally  also 
coolin'.j  the  coke,  the  cost  of  operation  will  he  less  jier  ton  of  liRiiitt'  than 
if  horizontal  retorts  or  possibly  o\-eiis  were  employed. 

Tin-  (piautity  of  lignite  charfjed  into  the  vertical  retorts  as  w<ll  as 
the  (luantity  of  coke  drawn  out,  could,  within  (■•rtain  limits,  be  made  to 
be  automatic  and  eontiiuious.  Moreover,  as  moisture  has  an  undesirable 
effect  on  the  results  of  carbonisation,  the  waste  heat  from  the  Hues  could 
1)0  used  for  drying  the  lifriiite  and  thus  increase  the  capacity  of  the  retort, 
improve  the  pas  jiroduced,  i)r<'serve  the  hot  fireclay  retorts  from  damaRO 
by  steam  and  penerally  (jive  Ix'tter  results.  Another  valuable  feature 
of  the  vertical  retorts  as  compared  with  partially  filled  horizontals  is  the 
fact  that  the  ^as  will  not  be  decomposed  by  .ontact  with  the  heat  of  the 
incandescent  surfaces  and  therefore  will  not  be  robbed  of  some  of  its 
more  valuable  constituents. 

As  this  pas  will  have  a  calorific  valiu'  o''  about  4,")()  Hritish  thermal 
units  (ler  cubic  foot  and  as  hiph  class  pas  eupines  can  be  operated  on 
about  10.000  Rritish  thermal  units  per  brake  horseiiower  hour  it  is  easy  to 
com|)ut<  the  capacity  of  a  pas  plant.  With  the  view  to  providinp  for 
eontinpencies,  such  as  diminished  efficiency  due  to  usinp  the  enpines 
for  uuder-loads,  consumption  of  fuel  mi  pas  producers  to  heat  retorts, 
and  other  items,  it  is  advisable  to  allow,  say  l.'),000  Hritish  thermal  units 
per  brak(<  horse  jjower  hour.  The  load  factor  as  with  steam  or  producer 
gas  and  electiic  plant  will  be  40  per  cent,  and  usinp  the  same  interpretation 
as  before — ^he  ratio  of  actual  output  in  cubic  feet  delivered  to  consumer 
to  the  possil)le  maximum  yearly  outimt. 


Number  of  cubic  feet   delivered  x   100 

Loail  factor 

Maximum   daily  delivery   x  'M)o  days. 


> '•  Yc;ir'»  Work  with  \'citi(al  Itctort,"  Mr.  Win.  Hlair,  "lias  World, "  Sept. 
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To  he  Ml)ic  to  supply  linnitr  jjns  to  operate  lO.OOO  lior.-e  power  niaxi- 
iniim  load  means  tliat  tlie  jiJis  plant  must  liave  a  eapaeity  of  ahout 
8t)0.()00,()U0  eiiliic  f.ct  per  annum,  or  a  dailv  eapacitv  ap])roaciiinn 
o.OdO.OlM)  culiic  feet.  A  larue  Kas  iiolder  would  l.<'  ner'cs.sarv  to  provide 
for  sudden  demands.  The  eonsumption  of  coal  will  amount  to  ahouf 
litDOOO  tons  per  .iniium.  whieli,  '  addition  toKa...  will  also  produce  about 
4l».()(t()  tons  of  coke,  whicii  must  lie  lirii|Uetled,  a  considerate  i|uantity 
of  tar  .and  sulphate  of  .uninonia. 

(!as,  ivhether  proilucer  g.as  or  lignite  j;as  the  latt<T  of  ('ourse  l.v  drv 
di-tillation.  may  he  used  liy  Honecourt  Surface  comluistion  for  heating 
steam  boilers.  A  boiler  has  l.e<'n  installed  at  the  works  of  the  '^kiniien- 
^'rove  Iron  Co..  Yorkshire,  KiiKland.  This  boiler  is  10  feet  in  diametir 
and  only  4  fe<t  from  front  to  back,  and  containing  I  10  tubes  each  :i  inches 
in  diameter.  Th.'se  tubes  are  pack<d  with  fragments  of  firebrick  into 
which  uas  is  admitted. and  when  the  pieces  of  brick  aiv  suthciently  hot. 
air  is  mixed  with  the  );as  and  a  nonluminous  llaine  is  the  nsiilt;  i.ut  in 
a  few  moments  this  llanie  disappears  and  th.'  tirebrick  becomes  incan- 
desiMiit.  A  test  was  ma(l<'  in  July,  1!)I2.  and  the  net  (luaiititv  of  heat 
a<'tually  used  by  the  boiha-  and  fe<'d  nater  heat.r  was  !»()  per  cent,  of  that 
available  in  the  pas.  JW  the  purpose  of  comparison  it  may  be  stated 
that  a  test  made  with  ,i  water-tube  boiler  with  all  accessories' fired  under 
most  favourable  eonditioiis,  uiuNt  jjood  supervision,  resulted  in  7(1.1  per 
cent,  thermal  efliciencv. 
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As  it  would  doubtless  be  unreasonable  to  express  any  opinions  without 
givniK  some  jiroofs  as  to  the  practicability  of  i)ro<lucin;;  power  from  lignite, 
the  writer  considered  it  highly  important  when  making  these  investigations' 
to  iiKiuire  into  and  collect  data  concerning  every  form  of  jwwer  operating 
0.1  lignite  or  other  similar  i;oor  fuel. 

The  preceding  chapter  is  submitted  to  show  what  is  being  or  lia.s 
been  done  in  this  direction,  and  the  succeeding  chai)ters  will  deal  with 
the  possible  development  of  such  power  in  this  jjrovince. 

The  information  given  can  now  be  condensed  into  the  following 
brief  .statements: 

St.  Louis  and  Pittsburgh  fuel  tests  ch-arly  show  th.it  one  electrical 
horse  i)ower  per  hour  is  to  be  obtained  by  gas  pro(hicers  and  engines  for 
less  than  :V  ■,  pounds  of  \orth  Dakota  lignite.  The  Montreal  iests 
resulted  in  a  little  higher  consuni|)tion.  but  as  shown  bv  actual  operation 
of  the  large  Te.xas  i)lant,  th(>  quantity  of  lignite  used  last  year  was  four 
I)oands  per  kilowatt  hour,  or,  say,  three  jwunds  per  electrical  horse  power 
hour. 

In  connection  with  raising  steam,  lignites  do  not  show  u])  so  well. 
At  \\illiston. 'North  Dakota,  the  evaporation  p<T  iwund  as  31. >  pound.s 
of  st<"am  from  and  at  212  degrees  Fahrenheit.  At  Weyhurn  and  Estevan. 
under  actual  working  conditions,  the  evaporation  was  4.i;,  nd  3.7fi 
pountls  resi)ectively.  At  Montreal  3.01  pounds  and  at  Dalla.s  .  pounds 
of  steam  were  obtained  per  pound  of  lignite. 

A  compound  condensing  steam  enaine  recpiircs,  .'^av,  17'.,  pounds  of 
steam  per  indicated  H.P..  then  the  above  lignite  eonsumptfon  will  be 
ecpial  to  4  to  u  pounds  per  indicated  H.P.  hour. 
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Oil  the  l);isis  that  '2')  pomiil-.  of  steam  arc  ri(|iiiit'<l  per  kilowatt,  tlaii 
the  (|Uaiitity  of  lignite  will  lir  aiiout  .">  iioiiiiils  per  kilowatt  hour.  As  will 
iM'oli.-crviii  ill  Mr.  ( 'ronk's  statcinciit  >ix  poiiiiil<  is  allowiil  in  the  cstiiiiatcs 
for  sicaiii  tiirliiiif  plant 

With  iTnard  to  lijtiiitf  pas.  it  will  have  Ihmii  iioticid  that  llurc  is 
consiilcralilc  tlitTcniuc  in  the  pro'liictions  if  gas  per  iiouiid  of  linnitf,  as 
thcv  rant?(' from  alioilt  :<' ;)  to  Id  ruhic  tVtt  per  imhiihI.  tint  foi  the  piiiposc 
of  this  report  t  cailiic  fiit  has  I  jicii  adopted  as  a  fair  estimation  of  the  proh- 
alile  Kas  proiliiction  from  loeal  lignite. 

The  results  olitained  from  pas  prodiieers  with  iri;;ird  to  \olume  of 
Cas  evol veil  per  ton -how  th.at  from  .North  Dakota  liniiite  t.'i  (H)(t  to  ti.VIKM) 
euliie  feel  Were  produced,  and  Taylorton  lignite  tested  at  .Montreal  yielded 
.Sd.lMMI.  The  (plantity  of  which  estimates  are  hasi  d  is  C.O.ddtl  cuhic  feet 
|)cr  ton  of  raw  lijjiiite. 

It  must  be  appreciated  in  the  perusal  of  this  report  that  some  of  tlie 
lignites  mentioned  ar"  nut  iiuite  aiialo^^oils  to  those  to  he  utilised  in  the 
province.  Still,  it  is  justilialile  to  contend  that  if  such  inferior  fuel  can 
he  Used  in  one  country,  it  is  within  the  ran^e  of  iiractical  economies  to 
do  likewise  here. 

.\s  is  well  known,  (icrmany  has  during  the  last  two  decades  forced  her 
way  int  )  the  front  rank  of  industrial  nations  of  the  world.  It  has  already 
hecn  stated  that  (u'rinan  puhlic  bodies  and  larfje  industrial  concerns  find 
lignite  and  lignite  bricinettes  to  be  serviceable  fuels.  If  conservation  of 
power  can  be  ctTooted  in  this  manner  in  (lerniany,  wlien  other  and  better 
fuels  are  availaiile.  it  is  ,m  legitimate  (luestion  to  ask  if  there  is  not  a  good 
reason  to  warrant  similar  etTorts  being  made  ttr  utilise  local  lignite  as  lucl 
for  power  and  other  pur|)oses. 

There  necessarily  are  other  factors  which  contribute  to  the  industrial 
prosperity  of  a  community,  but  cheap  fuel  and  power  are  douiitlcss  the 
most  important. 

LKIMTE    CAS    nlSTHini  THIN. 

Power  and  heat  liy  means  of  gas  can  be  produced  at  a  central  gasworLs 
and  distributed.  .\s  is  probalily  well  known  it  is  proposi d  to  jiipe  natural 
gas  from  the  nc'ghbourhood  of  Medicine  Hat  to  Winnipeg  and  to  suiiply 
the  intervening  towns  as  well.  Calgary  s  now  being  supplied  with  natural 
gas  obtained  from  How  island,  which  is  about  ISt)  miles  distant.  'I  here 
are  plenty  of  cxami>lcs  of  the  distribution  of  natural  gas,  the  rock  pres.siiro 
of  which  is  generally  very  great.  Instances  of  the  distribu  'on  of  artificial 
gas  over  long  distances  are  not  so  well  known.  Such  gas  is  transmitted 
at  St.  Louis  (Mo.)  to  supply  a  district  comprising  120  siiuare  miles,  the 
initial  pressure  is  40  ixiuuds  per  scpiare  inch,  and  the  cajiacity  of  the  plant 
is  l.,")00()0()  cubic  feet  per  24  hours.' 

(las  is  conveyed  by  ])ipe  for  30  miles  under  an  initial  jiressurc  of  two 
atmosphere  (301  jiounds)  from  the  Deutsch:'  Kaiser  blast  furnace  in  <  ler- 
niany. ■•Seven  years  ago  the  coking  plant  began  to  furnish  gas  to  the  sur- 
rounding small  towii.s,  hilt  it  as  only  in  11)07  that  the  first  line  was  laid 
to  the  city  of  Mullheim,  about  :■.  x  mile.s  away  from  the  plant.  The  system 
proved  so  excellent  that  8ome  years  later  the  distribution  system  was 
extended  further  to  a  distance  of  about  30  miles.^ 


'  Pro(!rc»iivo  .\(so,  Sept.  l(i,  1912. 
'  Progressive  .\kc,  .Sept.  2,  1912. 
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Hartford  City  (  ;m>  Linht  Co.  Mipplx  (.n.-half  of  tlic  uiitpui  loThoiiip- 
>onvillr.  whicli  i>  L'l  I  ■_.  iiiilcs  MWiiv.  'I'll,-  initial  pifssiirr  is  a:,  poumi^  per 
.squiirc  inch. 

As  an  indication  of  the  utility  of  nas  it  rn,.;,  lie  staled  th.at  'here 
.seems  to  Im-  a  stroiiK  tendency  in  the  i{hine  \  all.  v  Kiermauyi  in  the 
dirfclion  of  aliandoninji  the  electric  station,  and  taking  to  jja-  with  Umn 
dlstnnce  tranMiii-sion.  The  latest  example  is  (leisenheim-on-the-lihilie. 
which  IS  co-operatinK  with. lohaniieslierKaiid  Wink.l  lopiit  upn.isworks.' 

The  Illu-triete  Zeitimu  lately  issueil  ;i  "(ias  Centeliarv  Issiie'  wh,  h 
contained  an  article  ilescril.jnp;  -the  ion»j  distance  main  hv  which  Ra-  s 
conveyc.l  from  th..  coke  ov.ns  al  Haml.oim  to  the  na^works  .at  Maniicii 
over  :{(l  miles  distant."  '|-he  gas  is  pimiped  throUKh  this  main  at  .m  initial 
pressure  of  two  atmospheres,  and  the  (piantily  de;i  t  with  is  .it  luvsent 
1.0(il,(H)<M««)  cubic  fe.t  ))er  annum,  hut  tUr  in-lalalion  will  siitii,,.  to 
meet  a:i  demands  up  to  ;{..*.(ll),OI)(»,(HI(l  cul.ic  feel  p(  r  annum.' 

The  ahove  will  doul.tless  li.'  siillicieut  tOshowth;it  ihereare  no  sirious 
difficulties  to  sunnount  in  the  <listrihution  of  gas  under  hiuh  pn-sure 
over  lon>r  distances.  It  may,  however,  occur  in  winter  with  low  atmos- 
pheric temperatures,  that  some  simdl  portion  of  the  constitudits  of  the 
gas  will  cond.nse  ;ind  dei)osit,  in  which  case  it  is  an  i.asv  mailer  for  the 
cities  and  town  iiuthorities  to  enrich  it  in  a  cheap  m,inner. 

Mr.  Ciias.  !•;.  Munroe,  i)rofessor  of  chciiiisliy  of  ( ;.  orge  Washington 
I  mv.Tsity.  Washington.  D.C.,  in  con,  hiding  ;m  inter.sling  paper  read  at 
the  Cas  Centenary  Clel.nation  at  Philadelphia  a  iVw  we.ks  ago,  made 
Use  of  the  I,  llowing  words:  "I  have  long  looked  upon  our  present  caistom 
oi  tninsporting  ,oal  long  distances  to  he  converted  intogas  as  iiiKconomic." 
To  provide  for  iniergencies,  large  slocks  of  co.al  must  he  accumul.ated  in 
advance  ;it  the  gasworks  and  as  coal,  paiiieiilarly  giis  co.al,  I cgins  to  dete- 
riorate as  soon  as  it  is  removed  from  the  mine,  there  is  verv  <i>nsi(leiahl( 
loss  going  on  all  the  time  from  this  cause. 

"By  |)rodu<ing  tic  gas  at  the  mine  and  shipping  it  in  hv  pijic  line  the 
cost  ot  haulage  is  savi  .1.  The  wastage  of  coal  hy  wcath.Ming  is  sa\,(l. 
Such  coke  as  is  not  needed  for  industrial  purposes  can  he  converted  in 
[iroducei-  ■  •-  ■  which  hy  means  of  internal  comhustion  (•ngines  can  he 
"■"''•  '"  lectricity  for  transmission,  and  the  ;ish  from  the  coal 

•"'"  '"'  '■  "'""<■  for  us,'  ,is  a  filler  in  place  of  coal." 

"'•      '  •■>' K-'i- <"in,  underthesecinaimstances.  hemadeaiid  de- 

''^■•■•■•■il  :  ..  lis.-  co-t  than  is  thi'  case  .at  present    though  it  niav  he 

necessary  aiier  long  travel  to  enrich  it  near  the  jaiiiit  of  eousumpiion. 
I  foresei"  that  should  this  plan  of  gas  gener.ation  at  the  mine  ever  he  real- 
ised there  would  grow  up  .ahout  the  gas  gen.Tating  plant  a  large  number  of 
industries  based  upon  the  utilisation  ;ind  further  manufacture  of  the  by- 
products and  that  they  wduld  be  greatly  fost<Tcd.  as  would  manv  of  tlie 
industries,  by  very  cheap  gas,  which  could  under  th.'se  ciriaimstances,  be 
produced  tor  use  as  a  source  of  heat,  power  or  light,  and  which  could  be 
so  cheai)ly  predueed  as  to  ent.T  on  the  spot  into  competition  with  water 
power  as  a  .source  of  electric  energy."-^ 

In  connection  with  the  u.se  of  lignite  gas,  it  is  advisable  not  to  count 
on  domestic  ligh  ing  as  a  great  factor  in  its  consumption,  hut  rather  to 
eater  for  heat  and  power.     Lignite  gas  manufactured  l>v  means  of  iip-tc- 
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iliitc  plant  will  aiwwiT  for  iUvv  |itiri>)T.s  hut  it  caliiini  \<r  (  \|><'it(il  tli^it 
till-  niDst  ( fficiciit  r,  suits  >  an  l)c  o!>tainc<l  without  am])!'  <x|Miiniiiitatioti. 
It"  Kas  is  mailr  in  this  i)rovin('i'  from  imported  Viruinia  na-  coal, 
cost  inn.  say.  SS.,")0  per  lonaml  proilucinK  IK.iKMJcuhic  fiit.  the  co^t  ior  fuel 
aloiii'  will  an.Dunf  to  aliout  S.'>  cents  per  l.(HH)  enliic  f( ct  of  Has.  having  a 
ealorilii-  value  of  ahout  (il)l)  Urilisli  thermal  units  (mt  euhie  fool,  that 
is,  say  7(»l).(li>()  Kritish  thermal  units  tor  one  dollar.  Lignite  at  Sl-'tl  will 
produce  ahout  S.OiKI  ( iiliic  feet  of  Kas  ha\  iiiK  a  value  of  al out  l.'id  Hrilisli 
thertn.d  units  per  loot,  that  is  I'l'iiits  pt  .  i,IMH)culiic  feet  for  coal  only, 
or  •_'.:{(ill.(>tH»Hritisht  hernial  unit  >  p.  rone  dollar.  'Phi- latter  of  course  does 
not  include  cost  of  iiipinti  and  pumpini;  to  cities  The  value  of  hy-prod- 
ucts  will  lie  ureuter  in  the  case  of  nii.,.1  nas  coal  ttian  with  liBiiite.  and  this 
must  Im'  allowed  for. 

As  all  the  schemes  [jrcsented  hen  in  are  ha>ed  on  an  assumed  llt.IMM) 
H.P.  plant,  the  lignite  pa-  plant  must  neces.sarily  also  he  on  e(iuivalent 
lines  for  the  purpose  of  comparison.  It  is  of  course  known  that  the  |)rin- 
ci|)al  towns  of  South  Saskatchewan  already  posse>-.  electric  |iower  plants, 
hut  no  towti  i:ossesses  a  fjas  siipi)ly.  and  having  regard  t.  ;|ie  many  use> 
which  gas  can  he  put  to,  hotli  domestic  and  indusirial,  it  is  apparent  that 
a  supply  of  lignite  gas  would  not  only  he  ,icceptahle,  hut  also  the  market 
for  this  commodity  is  iminedialely  availaiile  without  competition,  I'ur- 
thrrmore,  it  may  seem  redundant  toliothgene-ateeiectricity  an<l  maiiufae- 
tui-e  lignite  gas  at  a  central  ijowir  jilant  located  at  a  mine,  hut  as  will  he 
shown  later  on  these  are  linancially  possihle  i)rovided  that  in  the  case  of 
Moo-io  .law,  Regina  and  neigiihouring  \illages,  tiiese  plants  .iri  within 
rea.sonahie  distance  so  as  to  permit  the  scheme  or  schemes  heing  run 
economically. 

.\lthough  the  lignite  gas  plar.l  is  for  ilie  purpose  of  comparison  made 
equivah'nt  to  the  eh'ctric  .-omhinations,  it  must  he  home  in  mind  that 
at  ])resent  the  demand  for  gas  is  praetically  an  unknown  (plant ity  as  far 
as  the  ahove  cities  and  villages  are  concerned.  Utit  it  is  possihle  hy 
analogy  to  e-iimate  their  |)rol)ahle  recpiirements.  In  a  city  in  the  West, 
the  numher  of  consumers  is  ahout  ten  per  cent,  of  the  total  iiopulation 
.ind  the  average  annual  gas  consumption  amounts  at  i)resent  !o  about 
:}0,0(K)  cuhi-'  feet  per  customer,  or  :{,IMM)  cuhic  feet  per  annum  per  head 
of  iwpulation.  The  growth  of  out|)Ut  of  many  gasworks  as  coin|)ar(  d 
witli  till'  growth  of  popu  ation  is  such  that  tie-  sail-  of  gas  in  large  cities 
grows  almost  twice  as  fast  as  the  poulation.  The  same  remark  ai)i)liesmore 
or  less  accurately  with  r-g.-ird  to  electric  plant-,  in  this  I'rovince.  The 
poi)ulati()n  resident  within  .')()  miles  south  of  Moose  ,law  ,ind  Hegina  m:  y 
he  stated  as  follows: 

Hegina,  sav 40,()(M) 

.Mo(HeJaw :«»<)(H) 

Other  towns,  etc 2(),IMX) 

Total mm) 

Tiy  the  tiiiic  any  gas  sujiiily  could  he  made  availahle,  tlrs  figure 
will  he  increased  to,  say,  h")0  (MM),  It  is  not  to  he  anticipated  that  the 
numher  of  consumers  will  he  l:irge  during  fin-  fir.-t  year  or  so,  nor  could 
it  he  arranged  economically  to  insta  tlie  whole  within  one  year  hut 
nevertheless  on  the  ground  of  economical  construction  the  gas  plant 
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would  have  to  l«-  il.siKiMd  lo  iiuct  lli.' [.rolml.If  iimxiiiiimi  d.  niMrid  in, 
say,  fivr  vcarx  lim.',  Ilirci.  tlioii.siiul  .  '!<•  fret  per  head  p.  r  ariiii.iri  It.r 
n  pi.l.iil.itloil  f.f  i:)().(MMl  III.  mis  the  crr.li.m  ..f  Kasw,,ik«  ImviiiK  an  aiiinial 
(•apacily  of  4:)(MKMI,(MHt  riil.ic  fr.l.  or  a  iiiaxinMiiii  dailv.mlpiK  ol,  s.y. 
2,.")(Kl.(MM>iiil.icf.rt.  This  would  Irr.iuivaldit  t,,  :,i,  .inrma!  n.nM;iii|,|i,',n 
of  .Vi.(HKI  Ions  of  liuiiitc  Mild  an  oiil;.iit  of  :il  out  L>(l.()(IO  ton-  of  cokr  to 
\>C  coiiVi  ilrd  into  '.'I'.-UMI  Ions  of  l.ri<iia  lie  >. 

DIMHllll    llnN    CK    i     (i.niKli    i; As. 

Tlaif  all'  not  many  iii>taiic.>  to  \,v  fodnd.  h)  far  ,!s  ||,r  prisuit 
<li<|i,iri(s  liaM  rxtdidcd.  wliir.'  \hf  inaiKifactiii.-  and  di,-tiil  iitii.n  of 
producer  (las  on    •  larnc  scale  li/is  Keen  carried  out . 

Moiid  prodin.r  K'as  issiippli.'.Mroin  Dudley  Tort,  ilnnlaiid.  tlii.niKli 
3  foot  mains,  un,(,r  a  pressur.'  of  .">  pounds  per  Mni;,re  mrli,  1 1„  re  are 
aloiit  41)  miles  ol  distriliilinn  mains  of  various  siz(  >. 

There  are  ii.>  >.erioii-  ditliciilties  to  suriiioiini,  and.  undonlilidly 
volume  for  volume,  it  is  the  cheapest  .-li-iifici.-d  ^^as  that  ran  I  e  trade  ;il"(i 
tlistriliuttd. 

The  t.alilcKiv.ii  I.elow  is  l.ikt  ii  from  T(  d  iii.  al  ra|ir!i.  I'niti  d  St.iti  s 
ilureau  of  Mines,  and  cives  the  average  results  oltaiiixl  I  y  lists. 

ViKl.i)  AM)  Ukat   \'am  k  <i|.   (Ias  per  ton  of  fu.  I  in  ,in  up  dr.ift 
pressure  produc-er: 

\ii'li|  c.f  tMS  |„.|-  II.Ml    v,.,|,„-   ,,f  lle:,l    v;llll,.   ,,r 

(  iKini.tcrof  furl  Km. it  fuel  (,r  y^s  prr  ,„l,i,-  ^-m,  ,„.,•  f 

'"''I  i  l""l  lurl    :.-    (Ilc.l 

1       c.ii.irr,...!       :  H;||-  H  I  \ 

<  ekeer  ril.ircetil '  ITOIKKI  1|||  j:;  s(K)  IKKI 

'>,',"'•''■'"■  , I'""*"'  l-;"i  liMKMMKN) 

liiluinmoiis  eiul IJn.lMKI  |.V>  Is   MHMMHI 

;'•■''""■ "-I""'  1"^  ,  ll!)0(l.'(HI0 

''■■'"  --.-..-..  I.(M1(KI  i;.-,  10.,-,(M).(MI0 

I.iunito,  wlicn  converted  into  inodiieer  pas  and  iisi  i|  in  a  uas  <  iijiine 
will  dev.lop  over  two  and  a  hiilf  times  th,.  power  that  it  will  piierjite 
when  coiiMimnl  in  the  soli  '         n  for  jii  neiatinn  Miam  [  ower. 

'1  he  di-;idvantaj;e  of  |-  e  iiroduci  r  u;is  for  distril.ulioii  ili!oi:>rli 
a  lon(i  length  of  m.ain  is  its  .,iw  ia:it  v;iiue.  I.iviiit.-  piodii.er  t::is  on  .an 
average  workiiif;  eon.lition  will  h;i\e  a  h,  at  vaha'  of  .-il  out  12.">  ISritish 
tliermal  units,  althoucli  under  I'avouraMe  (onditioib  it  will  he  liiuher 
Lignite  pas  (dry  distill.atioii).  will  h.ave  al  out  l.-)0  liriti-h  therm.al  units, 
coal  pas  (dry  distillation)  al  out  tiOO  British  thermal  units  .and  nat  iral 
pas  ahout  1.1)00  British  th.rnial  imits.  It  will  thus  he  seen  that  to  ohtain 
eiiual  heatinp  powcw  the  followinp  (piiuitities  must  lie  used: 

I.ipiiitciirodiicerpas  I.ipnite  p.-  Coal  pas  Natural  eas 

1.000  2S0  210  12.^ 

1.000  750  4.-)0 

!,<M>0  (i<)0 

A  pivon  f|uantity  of  n.itural  pas  is  therefore  eiiual  to  ahout  eipht 
times  the  same 


(pianti 
.pas  and  l.dO  times  of  • 


oa!  pas 


lipnite  producer  pas,  2.24  times  that  of  lipniti 


96 


Rkport  on  Coai,  and  Powm  Invkhti  .atidn 


l'» 


As  ticiirly  four  times  us  iimrh  lini'itv  producer  khs  would  tie  rc<|uiri'd 
to  ^^[\■l•  tlic  saiiir  power  as  lignite  k»s.  it  follows  that  the  mains,  tiltiiiKs, 
clc.,  with  producer  k:is  would  re(|uire  mains  iiaviiiK  that  many  timo!*  the 
capacity  that  woulil  he  neces.s!iry  for  liKnite  Kas. 

Hut  the  pnxlucer  Ka~  can  Im-  niaiuifacfired  very  cheaply.  If  the 
cost  is  based  on  cost  of  coal  alone,  then  if  otie  ton  of  liKiiite  costing  81. oU 
will  produce  (i().(KH)  cuhic  feet  of  lignite  producer  k^'s  having  a  calorific 
value  of  r_'.')  British  Iherinal  utiits  per  culiie  foot,  then  ."»,()(K»,(HM)  Hritish 
thermal  units  can  he  (jot  at  a  cost  of  Sl.tK):  linnite  nas  as  Iwlore  2..'W0,()()0 
Hritish  thermal  units  for  Sl.tM);  coal  ^as  as  I.efore  7(KI.(K)()  Hritish  thermal 
units  for  81. (M).  Natural  ({as  at  40  cents  j)er  1,(MKJ  cuhic  feet  will  he  e(|Ual 
.  >  2,.")(H),(KX)  Hritish  thermal  units  for  .<i|.(Ht.  The  carryinK  capacity  of 
the  mains  reiiuired  for  these  ^ases  under  any  (liven  pressure  will  rou((hly 
l.c  in  inverse  pro|H>rtion  to  their  heat  walues.  Tliere  are,  however,  other 
factors  which  have  to  ho  considered  in  this  connection,  hut  it  ia 
uiuiece  sary  to  discuss  them  here. 

If  littuHi  >iroduier  (jas  insi<  id  of  ii(inite  (tas  was  manufactunil,  the 
lonn  len(;th  of  in.iin  i'-oin  any  central  power  plant  at  the  mine  to  the  points 
of  consumption  mu>t  he  increased  in  size  ;ind  thiTeiore  co-t.  This  will  Iw 
dealt  with  in  the  chapt<'r  on  estimates. 


I  ril-ll  V    OK    hiLKCTUKlTV    AND   fiAS. 


There  is  11(1  doillit  lliat  the  uses  to  whir-li  electricity  and  (las  call  he 
put  will  inultiplv  in  a  ri'markahle  maimer  as  fresh  discoveries  are  made. 

Electricity  is  used  for  i)ower,  li(?ht  ami  in  a  less  measure  for  heat. 
It  is  also  Used  in  connection  with  chemical,  met.allurnical  and  other  indus- 
tries. 

(ias  is  Used  for  power,  li(jlit  and  heat  and  in  connection  with  a  (treat 
variety  of  works.  The  developments  which  have  recently  taken  place 
with  rcdard  to  surt'ace-romhustion  appear  to  he  f-^  iu(;ht  with  (ireat 
possiliilities  in  the  u-es  of  (j.is  for  lieatin(;.  The  elficieiK'ies  aim  economies 
that  .are  ohtainahle  hy  Honecourt  s  surface-comhustion  may  revolutionise 
the  methods  of  heatiiiji  in  vo({ue  .at  jiresent,  and  be  the  means  of  creatinf? 
new  industries  in  this  province  which  today  are  out  of  the  (piestion  owing 
to  lost  of  fuel.  The  ai)plications  of  Honecourt's  surface-cnnbustioii 
are  numerous:  its  uses  in  c()nnection  with  steam  boilers  have  alread.v  been 
mentioned.  Melting  of  metals,  evaporation  .ind  concentration  of  li(|uids, 
cooking  and  heating,  cah'ination  of  minerals,  industrial  uses  such  as 
annealing,  galvanising,  eiianu'lling,  brazing,  etc.,  etc..  arc  but  few  instances 
of  its  uses. 

Till'  pressure  under  wl;;c)'  :  s  is  usually  supplied  is  only  two  or  three 
ounces  i)er  s(]uare  inch  w..  .  if  high  pressure  of  one  or  two  pounds 
per  sipiare  inch  is  ])roviiled,  the  usefulness  of  gas  is  nuich  incri.ised, 
although  the  losses  by  leakage  may  be  slightly  greater,  Tliere  does  not 
appear  to  bo  any  strong  reason  why  this  should  not  be  done,  apart  from 
th  it  of  ancient  custom  and  practice. 

Sufficient  has  already  bet  .i  stated  to  show  that  the  cost  of  producing 
clcclricity  or  g;is  depends  largely  on  ti.t  proportion  of  the  plant  that 
is  utilised  continuously.  In  the  case  of  a  gas  plant,  however,  the  load 
factor  will  l>o  higher  Ik  ause  the  .storage  of  gas  for  any  period  by  means 
of  a  gas  holder  is  exceedingly  cheap. 
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Altlunmh  it  i,  not  in  .lir.ct  iiiiifurmify  with  tlir  iii.tru.ti..ii  of  th.- 
Li'Ki>i!iturr,  the  iiitro<liirtion  of  a  .uw^tion  whi.h  will  Jii.rraM'  the  l..a.| 
fuftor  anil  tii.T.for.'  rrdur.-  tlic  co^t  of  [.nMliiciiiK  .l.it.  „itv  ami  at  tlu> 
sunir  tiii!;>  confer  a.l.litiona!  Ix'ntfits  on  t  lie  coininunitv  ii  v  l.r  opportuiulv 
referred  to  at  the  present  stage  of  this  report. 

A  vicinal  railway  laid  on  ,lie  side  of  puMic  roads  and  c.ixTated  \<y 
eh-etneity,  conneetiiiK  the  larpr  towns  an<l  cities,  an<l  also  the  cities  wit'h 
the  liKnite  coal  fields,  would  doiihth'ss  constitute  not  onlv  cheap  tran- 
portniR  fa.'ilities  for  fuel  and  agricultural  pro.luce,  l,ut  aNofor  conveviiiK 
piissenners  at  well. 

Helnium  afTords  the  I.est  example  of  what  -u,  h  railways  are  capal-le 
Of  doiiiK  for  the  community.  Al  out  ;«!  years  aco  there' were  only  I', 
tniles  of  \  final  r:.iluays  in  oper.alion  in  that  coiuitrv.  wher.as  in  "l9()8 
there  were  2,-.X(i  umI.s  iiiid  l.:{(M)  miles  either  sanctioned  or  under  con- 
struction. Tarmen.  have  siiling  where  thev  want  them,  pa.s.senKers  :in<l 
Kood.s  are  taken  on  or  put  off  at  any  p.i-int.  These  lines  ,.,re  impcutant 
feeders  to  the  ordinary  railways,  .-md  the  traflic  inav  I...  appreci.ttc  d  when 
It  IS  stated  that  in  one  year  (.(KMMXHt  tons  of  .•luricnltur.il  i.roduce.  nier- 
chandi.se  and  other  goods  are  cr->  ed  and  .'.;{. .VKMIOO  journev.-  m..de 
riy  i)assenpers. 

Jn  an  article  which  the  writer  wrote  in  I'.HO  [>,■  n  fc  rrd  to  a  paper 
read  l)y  .\I.  |),.  Murht,  at  th..  I'aris  Kaihvav  (  onunss  in  IIHM)  when 
he. m  effect,  stated  that  vicinal  railways  h;ive.  ,„/,,  , /,„  transformed 
msigmhcant  or  ahandoneil  quarries  into  lucrative  an<l  imiortant  concerns 
aKnculture  was  raised  from  the  slough  of  deprc^-ion  to  \\h-  hiKhcst  state 
of  iierfection.  dormant  vill,,-cs  hecame  centres  of  hum.in  aitivity  new 
markets  were  found  for  all  produce,  the  fmances  ami  conun.  rc'e' were 
rivived,  the  value  of  land  and  other  properties  wvre  enhance.l,  th<'  low 
rates  for  workmen  exten.h.d  their  sphere  of  employment.  <heai)  faciliti(s 
for  travel  and  transport  stimulated  a  new  spirit,  infu-ed  new  inergy, 
unproved  the  economic  coiiditioi  s  of  the  rural  <listricts  and  producerr'"' 
mcreasmg  national  prosperity  through  Belgium.' 

Even    if   M.    l)e   Hurlet's   expressions   mav   he    tiiought  -omew 
exube-ant,  the  fact  remains  that  Helgium  has  prosp.red  to  a  .vmi-kaolo 
degree. 

These  railways  are  financed  hy  the  st.ate,  the  mimic,  li'ies  and 
privafi-  persons.  The  .state  hohls  38  per  cent,  of  ,  l,r  .hares.  ;.  .  t  he  great 
demand  for  such  railways  has  t;ixed  the  fmiinci::  ji.rces  of  tlie  pnrties 
concerned,  arrangements  were  made  so  that  the  slia.es  are  i)aid  u|.  in 
ninety  annual  instalments,  and  hy  this  means  the  shareholders  l.ecame 
owners  of  the  valuable  undcrtaking.s  without  incurring  anv  .serious  burden 
to  handicap  themselves. 

Such  a  railway  could  take  electricity  at  variou.s  point.s  along  th" 
transmis.sion  lines,  greatly  increase  the  demand  on  the  power  house, 
and  thereby  reduce  the  eo.st  of  production  and  the  s<'lling  price.  On  the 
other  hand  the  public  woulil  be  benefited  by  having  cheaper  power, 
rhcaper  fuel,  cheaper  transport,  and  the  farmers  would  be  able  to  ship 
their  market  and  agricultural  ;)roduce  at  nil  tim.-^  to  the  advantage  of 
themselves  and  the  community. 


U.  O.  Wynne-Kobirt""''  ^'""'''    ""''"'»>■' "P''"'^*''^"'  «"-'l  EngineerinK,  London, 
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The  foregoing  is  a  suKgcstiou  that  may  l>o  found  wortliy  of  considera- 
tion, but  nothinR  of  course  has  i)een  done  to  calculate  tlie  power  that 
may  lie  re<iuired.  Tiie  suRRestion  is  incidentally  made  to  show  the 
possihilitifs.  Should  a  central  gasworks  he  huilt  then  such  a  line  would 
also  ho  the  means  for  distributing  the  by-products. 

BRiyUETTES. 


Wm' 


It  will  be  otjserved  by  what  has  already  been  state<l  that  in  case 
of  lignite  Ras  manufact\ne,  tiie  coke  as  it  is  drawn  out  of  the  retort 
or  oven  is  pulverulent  and  witjiout  further  treatment  is  practically  useless. 
Tlicre  is  no  known  process  by  which  lignite  by  dry  distillation  can  be 
made  to  produce  hard  coherent  coke,  and  consequently  some  method  must 
be  adopted  for  its  conversion  into  bri(iuettes  The  method  which  was 
adopted  by  the  Italians  at  Spezia  in  18!)1  and  by  Profes-or  Babcock  at 
Hebron,  as  already  referred  to,  has  been  adopted  at  a  number  of  gasworks 
to  disjio^o  of  breeze  or  fine  coke  with  good  results.  Mr  C  J.  Bacon, 
Illinois  Steel  Company,  South  Chicago,  recently  (ond\ict(d  several  tests 
to  ascertain  the  'est  methods  of  utilising  coke  dust— the  waste  from 
coke  ovens — and  after  many  trials  found  coke  with  fifteen  |)er  cent,  of 
Pocohantas  coal  britiuetteil  with  sulphite  pitch  as  binder,  gave  good 
results  in  a  gas  producer,  comparing  favourably  with  anthracite  jx'a  coal 
as  to  g;is  analysis  and  power.  He  found  .suli)hite  jntch  and  dextine  gave 
the  best  results  as  binders,  although  neither  of  these  are  waterproof,  and 
therefore  such  bri(|uettes  when  exposed  to  atmosiiheric  influences  would 
not  weather  well,  but  could  be  stored  under  cover  without  disintegrating. 
In  litOl  th<!  I'nited  States  ( leological  Survey  made  some  test.s  in 
briiiuetliiig  coke  brc  ze.'  The  first  one  a  niixtiwe  of  7.'5  per  cent,  of 
crushed  coke,  20  per  cent,  of  West  \'irginia  coal  and  7  per  cent,  of  pitch 
was  maih',  and  the  bri(|uettes  were  found  lo  be  hard  and  strong  and  easily 
handled  while  hot,  but  were  simiewhat  diily. 

On  cooling  they  became  unusually  tough  and  strong,  and  during  com- 
bustion were  solid  and  burned  more  like  anthracite  than  bituminous. 
The  next  test  was  made  of  02  per  cent,  of  coke  bn  (  ze  and  S  i)er  cent,  of 
pitch.  The  resultant  liricpiettes  were  clean,  well  formed  and  when  struck 
had  a  metallic  ring.  They  were  very  tough  and  strong  and  would  bear 
much  more  handling  than  any  of  the  liriciuettes  made  out  of  coal.  They 
burned  like  ordinary  coke,  without  any  disint(>gration  and  with  only  a 
little  flame.  The  crushing  strength  of  thesi-  coke  bri(|Uettes,  even  when 
porous,  was  much  greater  tliiui  the  best  of  the  coal  bricpiettes. 

Lignite  coke  does  not  coiitaiii  moisture  anil  the  gas  has  b(>en  extracted, 
and  under  these  circumstances  the  briiiuettes  made  of  coke  are  not  sub- 
jected to  similar  disintegrating  forces  as  in  the  case  of  raw  lignite. 

The  main  difficulty  in  the  manufacture  of  lignite  coke  briquettes  as 
a  commercial  business  is  the  cost  of  bituminous  binders — coal  tar,  pitch 
and  asphalt  are  expensive.  In  the  case  of  Hebron  process  where  pitch, 
flour  and  soft  coal  are  used,  the  cost  of  i)itch  amounts  to  about  38  per 
cent,  of  the  total  cost  of  manufacture,  excluding  the  value  of  the  coke; 
the  cost  of  flour  absorbs  aboul  2()  \n-i-  cent,  and  Mifl  cOal  about  11  per 
cent,  of  the  total  co.st.     In  other  words,  tlie  total  cost  of  these  binders 


•  Furl  Tests  at  St.  Louis  t'Tiiti 
impcr  No.  IH. 


■il  Sliilcs  (!i- ilridical  Survi'v.   19(M.     Professional 


l{KPi)nr  t)\  Com.  AM)   PowKK   I.vvKsriGAriox  ]01 

reprr^iont  mI-oih  G<»  per  cent,  of  tlic  cost  of  production, nn.l  this  fact  tends 
to  make  the  i.usincss  nioro  or  loss  non-nnnincrativc,  as  tlic  -^ciliiip  iiricc 
must  1.0  loss  than  that  of  imjiortod  l.ri<|Uottcs.  In  tho  mamifactur.^  of 
lignito  gas  It  will  1,0  nocossary  to  conv.-rt  tho  coke  into  l,ri(|uott<s  so  as  to 
bo  ahlo  to  dispose  of  it.  If  another  satisfactory,  an<l  of  .ourso  cheaper 
binder  can  be  foun.l,  then  there  will  be  a  greater  margin  bofwoen  the 
cost  of  production  an<l  the  wholesale  selling  iirico,  ...nd  the  profit  will  go 
to  reduce  the  price  of  the  lignit."  gas.  No  experiments  have  v.t  been 
made  locally,  but  it  may  be  possible  that  some  eluap  starchy  composition- 
may  bo  found  to  efrectively  biml  the  coke,  in  which  cas,".  the  paraffin 
obtained  from  lignite  tar  may  be  useful  to  render  th..  bri(iuettes  water- 
proof Such  a  binder  would  probably  enable  the  cost  of  maiiufaetur..  to 
be  re<luced  50  per  cent.  This  is  a  problem  that  mrds  solution,  for  the 
commercial  success  or  failure  of  a  briquetting  plant  dei.ends  largely  upon 
the  cost  of  the  binder.  ' 

Sulphite-pitch,  which  i.s  a  by-product  of  wood-pulping i)rocess,  ajirojirs 
to  gue  some  satisfaction,  but  the  freightage  on  this  commodity  from  the 
Eastern  States  or  Quebec  is  heavy. 

When  proper  t.'sts  are  made"  locally  it  may  be  pos>ible  to  utili-^c 
some  gummy  substance  obtained  from  local  product,  such  as  fn,m  liix 
straw,  culled  j.otatocs,  defective  wheat,  etc..  or  asjihaltic  suli.staiuc  from 
the  northern  i)arts,  molasses  from  Alberta,  etc.,  and  these  may  be  made 
available  as  binder  at  a  price  much  below  importe.l  jiitcli  or  asphalt. 

Ihe  determining  condition  in  connection  with  bri(|Uett(<l  fuel  is  the 
acceptability  of  biiciuettes  as  a  substitute  for  other  foims  of  fuel  on  the 
local  market.  To  createa  d(  m.-ind  they  must  excel  the  usual  fuel  ,Mip|.lv  in 
one  or  more  rosp.rts,  such  as  low  in  pric(.  on  the  heat  basis.  .  omp.arative 
smokelessness.  size  suitable  for  purpose  intended,  minimum  of  <lirt  In  hand- 
ling and  minimum  of  clinker  .and  ash.'  Hanff  briquettes  are  sold  in  H,.^ri„a 
at  .SIMM)  p<.r  ton  (2,()()()  imuiids).  These  bri(,uettes  are  made  of  th.'  waste 
semi-anthracite,  or  superior  bituminous  coal,  mixed  with  !l  to  !.->  |)er  cent 
ot  coal  tar  pilch  and  j.assed  betw<.en  rolh-rs,  having  ecj;  shape  reee~scs 
and  pressed  into  shape  which  is  well  Unown.  Hri(iuett.'s  are  made  in  a 
variety  of  shapes,  such  as  th.at  of  Ihe  ordinary  brick,  bis.'uit  shape,  ivlin- 
drical,  l>lllow  shape  aiul  eggottes--each  intended  more  or  less  for  ditTeieiil 
uses.  Kxpeninents  have  been  made  by  many  jier-oiis  to  bri(|uette  raw 
Ignite  with  m.lifferent  success.  \  ^reat  variety  of  binu.'rs  have  ben,  tried 
Imt  with  raw  lijinite,  as  it  (ontaiiis  so  much  moisture  and  volatile  matter 
nio-t  ol  these  bri(|ii,>ttes  bre;ik  up  when  thrown  on  ;i.  lire. 

•Mr.  I.;itta,  Ol  \linne;ipolis,  however,  has  piitented  ,-1  binder  which  he 
mixed  with  dry  pulverised  li^nit.'  coal,  and  the  n  ixture  pressed  int,,  cvlin- 
drical  moulds.  Some  of  these  briipiettes  were  put  on  ;i  tiiv  in  onliiiarv 
household  urate  and  burned  into  ash  without  breaking  up.  A  red  h(it 
iirKiuelte  was  wit hdr.awn  from  thi-iTiilre  of  the  fircnid  plunged  intoeold 
water  without  causiiifT  any  .lisintegration.  If  I.atla's  binder  is  not  too 
expensive  tor  a  commercial  uiidert.-iking  .-uid  the  bri(|uettes  are  cap;ible 
ol  giviiiK  similar  results  when  used  as  ordinary  fuel,  it  would  eii;dile  tho 
mine  owners  to  produce  a  cheai.  fuel  and  at  the  same  time  j-ive  more  resjular 
employment  t,.,  tlie  men  ;!n<!  hi'tter  reiiirn-  to  the  ^hartlioititts. 

Assuminfj  that  the  selling  piice  of  lijjiiite  coke  briquettis  in  :Moo>e 
law  and  Uv^inn  would  be  .ST..")!)  per  ton  ('.'. 0(1(1  pound-i.  of  which  the  mer- 

'  I'riiKrrssivc  .\|!r,  .Miiy  1,  1(112. 
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clmiit  nets  .")()  fcuts  per  Ion  as  profit,  delivery  eosts  .'Sl.dO,  olTloadiiig  20 
<'('iits  ami  tlie  freight  is  SI. SO  per  ton  from  Kstevan.  The  balance  84.00 
would  represent  the  (iriee  of  hriciuettes  at  the  works,  as  tlie  cost  of  niaiui- 
facturinj;  them  will  lie  ai:o\it  S2. .")(),  there  is  hit  81..")0as  the  value  of  coke. 
If  till'  works  were  loeated,  say, near  the  Dirt  Hills,  the  freinht  on  hriciuettes 
will  he  less,  and  furthermore,  if  thei)ri('e  to  he  paid  for  raw  lifinite  is  less 
than  .SI.50  per  ton,  which  is  almost  certain  to  he  the  ease,  then  the  sellinn 
l>rice  of  lijinite  coke  hricpietteswill  he  less. 

.Mthoniih  no  practical  tests  are  known  to  have  hern  made  in  partially 
jjasifyinu  lignite  and  then  convertinfi  it  into  hriciuettes,  experiments  made 
in  .\merica  would  ajjpear  to  i)oint  to  sucli  a  possibility.  Moreover,  if 
peat  can  he  converted  ijito  coke  fuel  l>y  such  means,  .as  is  done  in  (Jcimany, 
Russia  am'  Sweden  on  a  conunercial  scale,  it  would  be  worth  investi>fatinji 
into  the  practicability  of  such  a  process  in  connection  with  liiinite,  for  water 
and  jiortiou  of  volatile  matter  would  by  this  means  he  extractiil  and  the 
residue  would  he  more  .amenable  to  treatment . 


nV-l>l(O0r(  T   OF    I.HINITK    OAS    MANrKACTVllE. 

Ajiart  from  coke  hriciuettes,  there  are  other  by-iiroducts  from  the  dry 
distillation  of  liunite,  such  as  tar,  suliihate  of  ammonia,  etc. 

Mr.  I'.dwin  T.  Dumhie,  about  the  year  1801,  sent  specimens  of  air- 
dried  linnite  from  Texas  to  Dr.  Krey  of  the  Hiebecksche  Montan-(!esell- 
sehiift,  havinp  the  following  eomi)osition; 

Moisture 12.  h")''; 

\'ol;itile  matter 37. 1  1' 

Fixc'd  carbon 41.14', 

Ash 6.50% 

Sulphur 3.02S; 

Experiments    were    made    by    Dr.    Krey  and  the   lignite    gave    on 
distillation  at  the  temperature  for  i)roducing  the  maximum  amount  of  tar: 
Tar o.oO''; 

( oke 45.40':; 

WatcT ao.oor;, 

Casloss \)A)S[; 

The  tar  was  subjected  to  the  i^ual  tar  analysis  and  yielded: 

Haw  oil.  parafVin  free 7 

Haw  oil.  containing  paraffin 70 

Water 1 

Coke 2 

Loss  of  gaseous  mattcT 20 

100 

'l"he  yield  of  hard  |);irafTin  (nielling  at  .V2  cc^ntigradc)  was  eight  '"  t 
tent,  of  the  tar. 

The  distillation  of  lignite  tar  is  an  industry  in  (lermaiiy  .  One  firm, 
out  of  11,000  tons  (2,000  i)ounds)  of  tar  i)roduced  I?. 254  tons  of  i)araffiu 
and  candles.  l,li.")0  tons  of  light  i);iraffin,  l.USS  tons  of  dark  i)araflin  oil, 
l.fiOO  tons  of  miscell.'inc ous  products. 

Certain  kinds  of  lignite  in  (ierni.any  by  dry  distillation  yield  tar 
which  when  treated  produce'parallln  ami  he.'iting  oil.  There  is  a  demand 
for  these  oils  fcir  Diesel  engines. 


Hkpdut  <),\  Coal  and   Fuwkk  I.nvk.sticatk.n  |(i;{ 

With  rcKanl  to  the  yi.l.l  of  sulpliatc  of  amnioiiia  ol,t;,iii.,l  ti„m  liii.iit.. 
very  littl(  inlormatiou  ha.s  1..tu obtain.,!,  l,ut  tii.T..  is  no  ,l„ul,t  tl.at  <oni.. 
quantity  will  1...  i.roduml.  Sulphafr  <.f  ammonia  is  a  vahiaM..  UruW^w 
lor  which  then'  is  at  present  no  loeal  deinand. 

Tlie  ammonia  is  also  manufa.ture.l  into  „tl,er  products  of  coiisi.lciMl.le 

VillUC 

TKANSMISSIOX    (IF    l>owKH. 

El.'ctrical  transmission  of  enei-fry  is  well  known  to  th..  puMic  The 
development  o  hydro  electric  power  in  (  ana.ia  is  one  of  the  m..st  potential 
factors  which  has  contril.uted  to  an.l  will  furth.T  promote  her  industri'.l 
proKH'ss  Infortunately,  so  far  as  the  southern  part  of  Saskatchewan  is 
concerned,  such  power  is  not  availal.le,  and  attention  mu.t  l.eiiaid  to  the 
development  of  energy  l.yoth.'rmeansin  the  most  efficient  manner  possil,|,. 

\Vli.lst  It  IS  most  desirable  to  transmit  power  from  larR,.  central  plants 
to  such  distances  as  may  be  fouml  economicailv  fcjisibl,.,  it  is  also  a.h  is-.ble 
to  Have  regard  to  the  future  connectinft  up  of  th.-  .JitT.T.nt  uiuts  s.)  as  to 
Jiave  a  compl..te  interchanK,.ability  of  jiowr  betw.rn  th.ni,  and  thus 
render  the  wliol..  h-ss  liabl..  to  interruptions.  In  oth.-r  w.mls  th.-  defici.'nei..s 
of  oiie  unit  shoul.l  I.e  capable  of  beiiiR  balan.v.l  up  bv  th.-  sun.lusau.-  o' 
another,  fhis^  is  what  has  been  .lone  in  North  East  ("oast  jiow.r  svst,  ni 
in  Lnglan.I.  In  California  1,020  mil.vs  of  transmission  lin..s  l,;,v,:  b.-en 
ti."<l  top'ther,  and  the  capacities  of  .litf.Tcnt  stj.tions  own,.,!  bv  tour  separ- 
ate companies  are  by  this  arranRcment  ulili-..,!  to  th..  full.  In  th..  C'lro- 
Imesth..  Southern  J>ower  Company  have  som..  NOO  niil.s  int..r..oi,n..,'ted 
overhead  circuits, 

Mr,  C.  C.  Cronk  has  d,.alt  with  the  ,.l..ctrical  .l.tails  .,f  the  various 
schem,.s  sulmutt,..!,  an.l  as  his  n.port  is  app..n.l.,l  h.r.t..  it  will  be 
unnecessary  to  go  further  into  this  matt(.r  here. 


UKQriI{E.MKN-T.S   OF  .SASKATCIIKWAX    IN   HKSI'KCT   TO   IMWr:i!. 

Mr.  Cronk,  in  his  n.port,  h.-is  .h.alt  with  th..  <|uesti..n  „f  ,.l,.ctric.|l 
powvr  and  Its  distribution.  It  is,  how..v..r,  manilVst  that  th..  ..xpansi.m  of 
til.'  ..|....tric  supply  in  th..  principal  citi..s  is  v.-rv  gn.at  an.l  th..  pn.baliilities 
in  r<.sp..ct  to  liitur..  r...iuir..ni(.nts  point  to  even  gr..ater  ..xpansj.in 

Hith..rtp  It  has  b..en  fouii.l  that  so  soon  as  an  ..l....tri<.  insl..,llation  has 
b....n  fi.x,.d  a-n.  runninu,  it  is  insuffi.i.nt  for  th..  Kr.)winjr  „c,|s  of  th..  .om- 
mimity.  With  the  advantaRe  of  .■h.apf.r  .■l..ctri..itv,  th.r..  is  ,.v,.rv  pros- 
li'rht"*  '''""^'■''*^''''"™'"'"'l"'"''"'^''"'""-"'"l>'ion  of  ..uiniit  lor  i<.w.r  an.l 

The  .•innual  incn-as..  in  popiilati..n  is  su.'h  as  to  niak..  it  pr,-u-li..allv 
imp<jssible  to  pr...li,.t  th..  futur...     During  th..  last  two  v.ars  it  hin  !.....» 

,l)h..nom..nal  an.l  th..indi.ations!ire.suj!:e.stiv.' of  aKen..raian.lKr..at  annual 
in.i-,.m..nt  lor  som..  tim..  to  ...mie.  With  th..  a.lvent  of  ..heap  pow..r  and 
tu.'l  It  will  a<.<..-ntuat,.  th..  difhculty  of  i.n.saKiiiK  th..  growth  in  th,.  .I..mand 
for  jiower. 

The  pres..nt  situation  has  b....n  aiialys...l  and  th..  ivsults  ..ir..  fully 
.-•fT  loilh  1,1  Mr.  Cr.Miks  report,  in  w;liich  it  is  i)oint..d  out  that  in  two  Vf.ars 

.V,w«Ju;n!!'''i' •','"''  -^'''"'''  •'"'"•  '■"■■  ■"^'^""•''  ^^•'"  i"  ""  i'n.l.abilitv  r.-quir,. 
2t,,(M)(),(lOO  kilowatts  p,.r  annum.  This  is  about  thr..,.  tim.s  the  pres.ni 
d.'man.l  .if  tn..s(.  two  ,.ilies. 
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Till'  southern  lignite  fields  Imve  been  more  fully  explond  and  lignite 
lijis  been  found  in  many  places.  It  is  therefore  a  question  of  which  loi-ation 
will  !)(•  the  most  ailvantaRcous  for  a  central  power  plant.  It  must  he  evi- 
dent that  power  pi'r  kc  (mm  he  generated  e(|ually  as  cheap  at  any  coal  mine, 
if  similar  facilities  aie  availahh'.  The  cost  of  the  enerpy  delivered,  how- 
ever, must  depend  on  the  capital  expenditure  involved  in  the  construction 
of  transmission  lines  interswitcliiiiK  stations  and  substations,  tog«'ther  with 
the  annual  losses,  lixi-d  charges  and  <'ost  of  maintcnanc*'. 

The  magnitude  of  the  exi)enditure,  as  well  as  the  cost  jirice  of  the 
energy  delivered,  will  necessarily  lie  in  some  iiroj^ortion  to  the  distance 
U'twecn  the  generating  station  and  the  i:oints  of  consumption.  '1  liese  are 
points  which  are  dealt  with  in  Mr.  Cronk's  ie|:ort. 

It  may  Ik'  pointed  out  that  although  at  presi  iit  there  are  a  number  of 
.small  towns  and  villages  along  the  probable  routes  of  transmission  lines — 
whetlier  it  will  be  for  electricity  or  gas — the  natural  growth  and  especially 
the  great  inHux  of  p<'oi)le  into  these  parts  will  certainly  add  materially  to 
the  i)opulatiou  and  in  time  their  reciuirements  may  !»>  great. 

A.ssuming  that  a  power  house  was  erected,  say,  in  or  near  Estevan  a 
transmission  line  of  any  form  of  power,  heat  and  light  laid  from  there  to, 
.say,  Houlcau  and  then  to  Moose  ,Iaw  on  the  northwest  and  Kegina  on  the 
northeast,  measuring  in  all  about  1.5")  miles,  would  at  present  .serve  a  popu- 
lation of  about  <,M),()(H).  The  line  could  distribute  power  to  the  towns  and 
villages  ni  niulf.  but  this  cpiantity  will,  for  a  timeat  any  rate,  be  relatively 
small,  yet  the  lines  would  in  this  resjiect  be  more  or  less  similar  to  tho.se  at 
\Vinni|)eg,  Toronto,  etc.  It  must  be  borne  in  mind  that  where  electrical 
energy  i-^  generated  by  water  power,  it  is  usually  cheap  and  the  losses 
incurred  in  its  transmission  are  counter  balanced  by  the  cheapness  of  the 
production.  When  such  energy,  however,  is  generated  by  means  of  solid 
or  gaseous  fuel  there  is  a  perennial  expenditure  in  mining  and  iiauling  coal 
and  its  conversion  at  the  plant.  It  then  becomes  a  question  whether  it 
would  not  lie  more  advantageous  to  locate  the  power  jilant  in  such  a  posi- 
tion so  as  to  reduce  the  transmission  los.ses  and  caiiital  charges,  in  order 
to  command  the  power  market  at  the  least  possible  cost  and  thereby  render 
it  |)ossible  to  su|)ply  the  energy  at  a  lower  iirice.  with  great  advantage  to 
the  conununity  generally. 

If  the  i)ower  house  is  located  on  the  lignite  fields  near  the  Dirt  Hills, 
say  40  or  "lO  miles  south  of  Moose  ,law.  with  direct  transmission  lines  to 
Moose  .law  and  Hegina.  the  total  length  will  be  reduced  to  approximately 
1 1(1  miles.  I  1  this  case  no  expensive  interswitching  station  with  its  inher- 
ent cost  and  losses  will  be  necessary,  the  line  will  be  cheaper  and  tiie  trans- 
mission losses  will  be  less. 

Estevan,  \Ve\burn,   Rouleau,  Moose  .law  and  Hegina  already  have 
their  individual  electric  power  stations  and  it  is  ])alpable  that  electricit\- 
delivered  in  bulk  to  siicli  towns  nnist  beat  such  a  r;ite  as  will  render  it^ 
profital)le  for  the  authorities  to  take  it  and  let  their  i;ower  jilant  answer 
as  a\ixiliary  or  standl)y  installations. 

.V  jiower  house  could  be  established  in  l'',stevan,  or  at  one  of  the 
neighbouring  mines,  with  lines  to  Weyburn,  thenct>  to  Stoughton,  Areola, 
(arlylc,  and  pi'rliap.''  Brauduli. 

The  instalment  of  the  first  section  of  a  lO.OOO  II. P.  jiower  plant  is 
the  smallest  that  can  be  provi(h'd  with  due  regard  to  future  demands,  for  it 
is  clear  t  hat  the  annual  increase  has  been  and  is  much  in  excess  of  the  growth 
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ill  DopulMtion  aiul  it  is  ,,uit,.  ,,r„l,al.l,.  tl.Mt  if  it  is  km.wn  that  v\u,iu  powr 
IS  avmlM  ,1...  tlu-  hrst  instalment  will  I,,.  t„o  small  l,v  the  tim..  it  i'  rradv 
With  n.Ranl  to  the  northw.st  part  (.f  the  |)n)viiw,.  as  there  is  a  I'lek 
of  information  as  to  wlu-n-  an  ample  supply  .,f  lisniie  ean  l,e  foun.l  within 
a  reasona  >l.-  distane-  of  Saskatoon  an,l  Hattlefor.l,  a  .liseussi.m  on  the 
praetK^ahihty  of  pro.hi.anK  du^ap  power  an.l  .listril.utinR  the  same  lo 
these  an.l  other  towns  will  have  more  or  less  an  a.a.lenne  value.  Tli.. 
nearest  known  loeat.on  of  linnite  deposits  is  that  n.entione.lat  Hroek,  whi.'h 
IS  100  mi  ,.s  from  >askatoon  an.l  00  n.il,.s  from  Jiattl.'for.l.  This  ren.hTs 
the  complete  installation  somewhat  ..xp..nsiv..  an.l  the  cost  of  power  .h- 
livere.1  rath.T  h.^h  Kstimafs  of  this  s,.h,.m,- are  Kiv.n  in  Mr.  Cronk's 
n-port.  an.l  th.Te  will  therefore  1,..  no  fi.rth.T  n...,!  to  .lis.Miss  it  here  In 
this  eonneetl.m  howev.T,  it  misht  1...  possihl,.  ,„  pn.vi.le  eheap,-r  eleetri- 
I'lty  l.y  means  of  a  hy.lro-eleetri..  plam,  l.ut  this  is  not  a  part  of  the  pn^'nt 
investiKation.  ' 

The  ..ssential  eomlitions  to  1...  eompli,..!  with  in  .(.nne-tion  with  the 
location  of  any  large  power  plant  are: 

(a)  There  must  l)e  an  assure.l  sui)ply  of  li^r„i„.  „.i,i,.|,  ,..,„  ,„,  ,i,.|i,.,.,,,,| 
intothe  power  house  hunkers  at  the  low..st  p.,ssil,h.  pri.'e  per  ton 
ihere  must  he  a  railway  to  transport  the  heavv  maehiaerv 
an.l  materials  to  the  site  to  .lisp.jse  of  any  hv-proili.ets  and  to 
aHord  the  employees  travelling  facilities. 

There  must  he  ample  supply  of  ^roo.l  water  availal.l.^.  As  th(> 
water  from  Saskatchewan  Kiv.T  is  s.,ft,.r  than  ordinarv  fr,ound 
water  It  would  he  useful  in  this  .onne.'tion. 

Mr.  flunk's  report  will  he  found  on  page  loii. 


('-') 


(c) 


ESTIMA-E    OF   (OST.S. 

Every  effort  has  l.een  ma.le  to  e()lle..t  th..  fulLst  possible  .lata  as  to 
the  cost  of  the  dift.Tent  power  schemes,  hut  it  must  he  stated  that  owinii 
to  th,.  hm,t,  ,1  tim..  availahl...  after  making  inv..stiKations  as  to  the  iu...ls 
ol  th<.  nn)vm.e  m  respect  to  j.ower  and  fuel.  th..  .lispositi.m,  ar..a  ext(.nt 
(luamity  an.l  <iualities  of  local  lisnit<.s  and  th,.ir  .•Klai)tal.ilitv  for  th..  c'-n- 
wation  ol  power,  the  time  for  r..rmulating  powr  s,'!,.  m..s  an.l  ohtainiiiL' 
quot.'itions  for  various  items  of  ma..hin,.rv  w;is  rath.^  ina.l,.<|uat.. 

It  must  he  r..m,.nil.ere.l  that  m..st  ..f  th..  ali.)V..  work  was  .,f  th..  nature 
ot  pi.)n.^..r  .l,.velopm,.Tits,  l,e..aus,.  in  .North  .\m..rica  ther..  has  l,,.,.n  ..mi- 
|)arativ..|y  httl..  .Ion.,  in  the  utilisati.Mi  .)f  IJKnit..  as  fuel  for  th..  g.ii..rali.m 
ot  pow,.r  .)n  a  large  s.'ale.  Anthraeit..  an.l  hitumiiDus  .oal  or  water  power 
an.  so  almndant  in  th..  vicinity  .,f  ..xisting  larg..  in.lustrial  <.eiur..s  of  North 
Am..ri(.a  an.l  attention  is  only  now  heing  paid  to  the  possibility  of  lignite 
•IS  a  potential  i)ow..r  pr-,du..,.r.  Th.-  al..)Ve  remarks  will  also  exi)lain  th,. 
liesitancy  of  some  engiiK-ering  firms  t.)  sup,)ly  ..stimates,  hut  when  the 
power  scliem..s  ar..  m.jr,.  fully  .l.v.L.pe.l  no  .louht  th.v  will  1...  .,nlv  too 
anxious  to  compet,.. 


.stf;am  i'i,A\r  (Lignite  fir..in. 

Having  regard  to  what  has  ,.ilr..aily  h,.en  stat.^l  and  to  Mr  Cronk's 
report  appen,l,.d  hen-to,  it  wiU  l„.  unn,.....ssarv  to  .lilate  on  the  cost  of  stc'tm 
and  electr.cal  plant  to  any  ext,.nt. 
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Five  units  of  2,1)00  II. P.  steam  turlnnes,  coniplcte  installation  of 
boilers  with  coal  an<l  asli  conveyors,  etc.,  are  ineliuled  in  the  estimate. 

The  cost  of  instuUinjj;  the  i)lant  as  well  as  ti>  oiwrate  it  has  lieen  pre- 
pared as  carefully  us  cireumstanees  would  ))eriiiit.  A  larRe  steam  plant 
fired  with  lignite  has  not  been  installed  in  this  country,  aii<l  therefore 
experience  is  somewhat  lackinu,  hut  l>y  analoKV,  it  has  heen  possible  to 
calculate  the  cost,  which  is  believed  to  be  ample. 

Two  schemes  are  submitted,  namely,  one  plant  at  Kstevan  mines  and 
the  other  on  the  lignite  helds  south  of  Moose  Jaw. 

With  regard  to  the  transmission  lines  there  is  litth;  to  be  stated,  as 
they  are  of  the  usual  type  and  of  as  economical  design  as  is  comjiatible 
with  durability,  stability  and  safety.  The  tentative  routes  are  as  shown 
on  i)lan. 

The  initial  cost  of  plant  and  cost  of  energy  ))er  kilowatt  is  given  in 
^Ir.  Cronk's  rejiort. 

GAS   PRODrcEUS  ANO   ENGINE   PLANT. 

The  cost  of  5  units  of  gas  producers  and  engines  and  generators  are 
included  in  the  tabulation  continued  in  Mr.  Oimk's  re]  o  t. 

As  the  subject  of  producers  and  engines  have  alrea<ly  iieen  dealt  with 
at  some  length  it  is  unnecessary  to  dwell  further  on  the  same. 

GAS  PKODUCEKS  AND  EN(iINES  TOGETFIEK  WITH  GA.S  PRODUCERS  AND  STEAM 
UOILERS    AND    ENCilNES. 

In  another  part  of  this  report  reference  was  made  to  the  economies 
which  are  obtainaljle  by  installing  gas  producers  and  engines  to  carry  tlie 
constant  load  and  install  more  producers  and  to  utilise  the  waste  heats, 
to  generate  steam  i)ower  to  take  the  variable  and  peak  loads.  The  anti- 
cipated economies  have  to  some  extent  been  confirmed  by  the  estimates. 


ELECTRICITY  AND  LIGNITE  GAS  SUPPLY. 

.\s  the  instructions  of  th(>  legislature  weri'  to  eiitiuire  into  the  prac- 
ticability of  pnKlucing  i)ower  at  coal  ccntics  and  distributing  it,  there  is 
no  reason  why  two  forms  of  power  should  not  be  supplied. 

The  practicability  of  i)roilucing  jxjwer  has  been  proven,  and  the  chcai)- 
ness  of  sui  h  power  has  been  shown  in  figures,  which,  subject  to  revisions, 
compare  very  favourably  with  any  other  supply  in  Canada,  when  due 
regard  is  paid  to  tl"  conditions  of  production. 

The  two  iiowcis.  'ectricity  !ind  gas,  can  be  gcii'  'ed  at  the  s.iine 
centre,  brought  in  l)y  the  same  riglit  of  way,  be  managed  by  the  same 
authority,  be  it  government  commission,  iiiter-municipal  conunission  or 
cnmpatiy,  and  l)y  this  means  introduce  many  economies  that  would  tenil 
to  reiluce  the  cost  of  construction  and  opi ration. 


UKPOlir  AM)  ESTIMATES  ON  ELE(  TlilC  TUANsMISSION  SCHEMES. 

Xiivdhlur  21.  1012. 


I  beg  leave  to  submit  the  following  report  on  the  question  of  electrical 
power  transmission  fro^i  the  coal  centres  of  the  i)rovince.  As  no  siK'cific 
sites  have  yet  been  decided  iii^on  or  any  definite  route  laitl  out  for  the 
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transmission  Inus,  the  fin,„vs  Kivcn  lirninMft.r  must  he  considrnd  as 
pn.lmunMry.  Thry  a.v.  Lowcvrr,  ImkI,  rnouKl,  to  .•ov.r  an  avcrnKc 
installation.  Tlic  fsult  ol.tainr.l  will  ^h;-  an  indication  of  what  niav  U- 
'■xjx'ctcd.  -ind  wl,..n  firm  i..iul..rs  arc  r.rciv.d  tli.v  will  piol.aMv  ndiicc 
the  i-ipilal  rxpcnditiirv  to  sonu'  extent. 


KSTIMATION-  OF   l-ow  l:U   UKOl  IliKI). 

As  Moos<.  .law  and  HeKJna  offer  the  most  promising  lield.  for  the 
sale  of  power  ,n  t  he  Sout  hen,  part  of  the  province,  it  is  desirahlv  to  as.'ertain 
the  l.rohal.le  nM,„ir..n..i,ts  of  th.-se  two  cities,  wh.T..  municip..d  power 
plants  hav..  been  instalh.l  and  worked  for  a  sufficient  time  to  ..nahle 
analyses   hemj;  made. 

,n..  '•"'•''"'"''"''""  "''  '*'*'''"•'  '"  """>  "''-^  <'•-"••  •""'  fi""'  'I'Mt  ve.ar  to 

1911    It    .ncn.ased   to   :il),2(H)-th..   uveraKe   ann com,  ound    h.cna^e 

was  ^<  per  cent.  Moose  .law  in  th<-  same  period  increased  from  (12(10 
to.  say,  1(,()()().  This  represents  an  annual  comi-oiind  iiicreaM'  of  ■."'  ner 
cent.  '  . 

TahulatiiiK  the  fipures  we  (let  the  followiiiR  results: 


Year 

1  !>()(•. 

I'.tOT. 

lOOS. 

10(10 

1910 

1011. 


Kogina         .Moose  .law  Tot.i 


().200 
S,o(M» 
11. (>()() 
Hi.OOO 
21,0(Nt 
30,(NM) 


(i.2.J0 

7.700 

O.KMI 

1  l..")(HI 

I4.(HK) 

17.(K)0 


12.4.-.0 
l(i.2(M) 
21.000 
27..-)00 
3,").0(K) 
■17,000 


Approximate 
Ineriaso 

:i2'; 
30',; 


Th<-  average  rate  of  increase  of  tlie  two  cities  comhi,,,..]  was  al)0ut 
■}0  per  cent. 

A.ssumiiiK  that  the  future  developuK  nt  of  these  cities  will  he  the  at 
same  rate  as  ahove.  then  in  five  years'  tim<'  the  population  will  he: 

1011   Heftin/i  and  Moose  .law  47  ()(1U 

'•  '-  (il.OdO 

'•'*  70.(10(1 

J;   .  102.000 

'•"■' i;{2.ooo 

In]!'    "    1    ;;    ;;       •        >■'•"<»<• 

'•"'  .■522,000 

It  i.s  possible,  howev(.r,  that  this  Rrowtli  mav  not  take  i)l.ace  hut  the 
indications  are  sugRestive  of  expansion  on  a  piienonienal  scale. 

In  stu.lying  ihe  .piestion  of  power  it  may  Im-  stated  that  the  followine 
tiRures  have  been  collected: 


Year 


:n(»    i.20i,no()K'w.n  i  .  , 

I'.MO  ,   l,.-)tl.'<.()OOKw.H  •  m' 
I'.Hl      'J,l.-|<MKJ()K\v.I'      .57' 


.M>. 


Am.im)  K«  .H 


r..iai 


Annn.'tl 


r:ii,(i(Ki  Kw.ii  ■  r,<.v 


1,-.'17,()()0  Kw.ll 


70' 


(.(Mll.lXIOKw.ll 
•-•.'.".I'.I.UOUKw.H 
:J,70(>,(KM)  Ivw.H 


:w' 
til' 
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The  incrciisc  in  tlic  {oni^iiniptioii  of  powor  during  the  prrsrnt  ycnr 
lias  lict'ii  extraordinary,  and  as  tlic  demand  IncrcaM's  far  in  cxcos  of  the 
Krowth  in  population  the  following  talile  lia«  liccn  prepared  to  sjiow  thu 
prol)iil»l<'  reiiuireinents  of  Kegina  and  Moose  Jaw: 


Yrnr 


Kricinii 


IIM'.' 
i<)i:i 

I'M* 
I'M") 

I'.tl- 


4,r>(HI.(MM)Ku.ll 
7,(MM).(MNI  Kw.ll 
10.<KN).(MM)  Kw.ll 
17.tHHt,(HKI  Kw.ll 
■.'■>,.VMI.(KK)  Kw.ll 
liT.tNNMNN)  Kw.il 


Inr. 

Moow  .Jaw 

1 
Inc.   1 

S'*'  , 

2,."i<K).(ltM)  Kw  11 

KMi'; 

.'lo' , 

;;,7:)(».iitK»  Kw.ll 

rA)' , 

A')' , 

.-).4r.0.(l(K)  Kw.ll 

•!">' , 

.W , 

T.tKllMHMt  Kw.ll 

■Id' , 

n(l' , 

Kl.tidO.IMXI  Kw.ll 

4(1' ; 

■»">'  c 

H.MIO.IKIO  Kw.ll 

10'  , 

Toiiil 


IncrpUHc 


T.INMt.lMN)  Kw.ll 
1(),750,(MHI  Kw.ll 
lf.,;!:)().(HHt  Kw.ll 
•J4,ti(>;MH)0  Kw.ll 
:<t'>,IIHI,(KH)  Kw.ll 
51,H(«),(HH>  Kw.ll 


ss'; 
■.;{' ; 
■,!' ; 

■AV  i 
47', 

4:i', 


Vp  to  the  im'.sent  time  tliere  lias  iieen  no  actual  and  heavy  ron- 
sumption  of  powei  for  industrial  i)ur):oses,  hut  when  ehtaj)  electrieity 
is  ma{h'  available  then  the  (hmand  for  power  will  le  gnatly  exiiansiAe, 
and  of  an  even  more  protitahle  eharaeter.  Under  these  eireiinistani  i  s 
it  would  he  safe  to  assume  that  in  I'Jl"),  2().0<X),(i(!()  kilowatt  hours 
will  he  refpiired,  and  each  year  afterwards  there  will  I.e  an  annual  hut 
diminishing  increase. 

While  the  demand  for  electric  jiower  in  general  will  dep<n(l  ui:on 
the  relative  cost  of  electricity  as  compared  with  that  of  steam,  pas  or 
other  form  of  ener(iy,  there  are  many  factors  which  must  he  takdi  into 
'.'onsideration. 

In  a  number  of  ca.si>s  such  as  brick  works,  lamidries,  etc.,  the  exhaust 
.'iteani  or  heat  is  used  in  connection  with  the  jjarticular  operation  involvtd 
at  the  workr,  and  it  is  not  probable  that  manufacturers  of  this  class  will 
adopt  electricity  for  i)ower  alone,  as  their  production  of  steam  and  heat 
in  addition  to  power  ol)tained  from  outside  sources  will  tend  to  incr"ase 
rather  than  diminish;  in  wood  working  shops,  -nines,  (>te..  waste  material 
is  used  in  the  i)roduction  of  steam,  and  con.secpM'Utly  such  industries  have 
been  excluded  from  the  estimated  <!(man(l. 

The  capit;d  cost  of  abandoning  i)re.'tnt  plants  and  installing  motors 
would  also,  in  many  cases,  be  consideralile,  and  the  ability  of  small  users 
to  bear  this  loss  must  also  be  a  feature  which  should  be  eonsiilered  where 
the  market  for  jsowcr  is  being  estimated.  In  considering  the  case  of  the 
municipal  ))ower  plants  of  Moose  .law,  Hegina,  etc.,  this  factor  may  l:e 
disregarded,  as  tliepn.s(nt  jjlants  could  be  used  as  standbys  in  the  event 
of  interrupted  service. 


IIIK  IM-LLKNCK  OF  THK  LOAD  AND  DIVKR.slTV   FACTOU  ON 
THE   COST  OK  (iENEUATION. 

.Vs  the  cost  of  |)roduction  of  energy  is  (le|)en(lent  uiron  the  "load- 
factor,"  it  is  necessary  therefore  to  explain  what  this  term  means. 
Assuming  that  iO.OOO  H.P.  plant  is  installed  and  the  average  load  during 
the  year  i-^  only  :i:^  pr'r  i-ent.,  the  fixed  cliarces  ;ind  siijiervision  will  be 
the  M:5m(>.  l)ut  ihe  cost  of  coal  and  supplies  and  labour  will  be  less  than 
if  the  whole  iilant  were  utili.sed  continuously,  whereas  if  the  load  factor 
were,  say,  100  per  cent.,  practically  the  o'-'y  extra  cost  would  l)e  that  of 
additiontd  labour,  coal  and  other  supplies. 


IJkPoHT    us    CuaI,    AM)    PoWK.K    I\  VKSI  I.1ATI..X  ||){) 

nv,,.TI"VT  "'""'  ^'""f"  ."'•''•■  '''"'  '"•  ''^I'^''-'''!  as  th..  ratio  of  the 
a\(ia({c  to  the  maximum  load. 

At  prrM-nt  in  H-.^ina  tl„.  loa.l  fa.'tor  of  tt...  muni..ipai  ,.ia.it  is  al)out 
•«  |..r  ....nt.  an.l  that  m  Moo,,.  Jaw  ahout  17  p-r  nj..  .My.  of  tl" 
>r.rt  railway,  whirh  ,s  op,.ra...,l  l.y  a  privat.  plant.  .V  ..ompari.on  of 
th,..,.  wo  ..|,i,.s  will  show  thai  tl...  .Iifr,.r..|„...  in  ll„.  .lav  loa.l  a(r,.,.ts  th.. 
cost  of  K..n..rat.on.  |{..Kina's  ....st  o.  pro.l.i.lion  is  aL.Mit  I'.Ts  .vnts  ami 
.M....S..    law  s  ,ost   IS  ahout  o..-,l>  ...nts'    p.T  kilowatt   h.mr.     Tl...  mor.. 

marly  th..oa,ila..|.,rappr.,a..h..sl(Mtp.r....nl.th,...h,,,p,.r  will  l,,.,.o,„,.  the 

".'"t  ....t  of  p„w..r.     .Vlthoujjh  th..  ....al  ....nsinnplioi,.  whi..h  is  ,|„.  h,,,vi,.st 

■siiiKl..  .  ..m  in  th..  ,.ost  of  runniiiK  a  i.ow,.r  pl.mi,  will  in,r..a>..  with  th,. 

an,  Ith,.  wap.s,  ..ap.tal  ..har«..s,  maint......,,..,  ,.„.„  will  r.main  pra..- 

iically  tn..  sam.-.  ' 

T'"'. ''■'••"  ""iivrsity  fa..tor"  is  als.,  us,.,|  i„  ,.„„n,.,ti.,n  with  tlu- 
(listrilmtion  of  |MJw..r. 

It  will  <loul.tl,.ss  I,,.  r..,.ognis..,|  that  if  a  nun,i...r  of  w.,rks  of  various 

km.ls  ar..  ..st..,l.l,sh..,l   th..y  will   r..,,uir..  pow..r  at  ,lill..r,.nt    iin.,..s  an.l  in 

arymg  ,,ua„tMi,.s.  hut  ,h,.s,.  ar..  rar,.|y  tak..,.  sin.uHan.  ,.us|v,  ....  ,hat      " 

result  will  l„.  that  tl...  av-.ra^..  .I.n.an.ls  l.y  a  .liv..r,itv  of ■ii,.|ustri..s  ,m 

a  mitral  pow..r  plant  will  not  !,..  ..,,ual  t..  that  of  ,| niLin...!  r..,,uire- 

m..|.,s  ot  all  th..  us,.rs.     It  will  I.,.  ol.s,.rv,..l  fr.mi  this  that  th.s,.  tw.,  fa.'tors 
Have  a  great  infiu.n.i.  on  the  eost  of  Ken..ration. 

The  ..stal.lishmeiit  of  a  eentral  plant  is  ....n.lu.iv..  t.,  th..  .•r..ation  of 
a  %ari,.ty  of  larg.'  m.lustri..s  whi.li  will  tak..  p.,w,.r  in  bulk  an.l  with 
a  syst,.m  ..ov..rinK  a  larp.  t..rritory.  iimny  vari.'.l  in.lustri..s  ar..  r,.a..|ie,l 

om\t  Zv  '"'"'  '"  "'''■  "  """'•■  '""'  ""''"'"'  '"•"'  ""•""«''<""  ""■ 

Th..  foIlowiiiK  ,.xtraet  eovrinR  this  .,u..sti.,„  i,  f.Am  from  a  l,.eture 
<l..hv..re,l   ,v  Dr.  ( •.  p.  Steinm,.tz  l...for,.  the  join,  ni....,in«  of  •!„.  |.:i....,ri,.al 

N...tioi.  ot  the  \\,.stem  So..i,.ty  of  I.:nKin..,.rs  an.l  ,1...  Chh.aK..  .S-.tion  of 
til..  Ameriean  ^o..i,.ty  of  Kh.<.tri,.al  KnKin..,.rs  on  O,.,,,!,,.,-  2Nth.  Iitl2. 

■•There  is  a  mark<.,l  t,.ml..|H.y  in  K,.n..ration  tow,..r.ls  th.'  .■on..entra- 
lon  of  tl...  supply  of  ele,.,ri(.al  ,.|„.rpy  for  all  us,.s  for  a  larg..  f.rritorv 
from   on,,  .system.     Th,.  larg,.  system   lia.s  ,.,.onomi,.al   a.lvantaKes   ov..^ 
num..rous  small  on.-s.     v)m.  of  its  n...st  eonspi,.,.ous  a.lvantaij.vs  is  th,- 
poss.lMh  y  tor  utilisation  of  th..  ,liv,.rsity  fae,,,,.,     Th,.  pri,-,.  of  pro,lu..in.. 
e..etri<.al  <>nerKy  ,l,.pen,ls  to  a  larp-  ,.x,..nt   ..i.   ,1,,.  joa.l  la,.,or      Th.~ 
station  must    .,•  sueh  as  n.,|uire.l   l.y  ,1...  n.axin.um  .l,n.a..,l.   I.ut   tl... 
ineome  .lep,.mls  on  the  au.raj;,.  ,l..man,l.     Tl.,.  loa.l  fa,.t<,rs  of  most  us.ts 
ot    el,...tn,.al   energy   ar..    r..|ativ..Iy   poor.     Kv..,,    the    fa,-,orv   .,p,.ratinc 
eominuously   for  ,.,ght    hours   en-at-.s   a   .l..n.an,l   ,luring  onlv  one-thir.l 
of  a  twenty-tour  hour  ,lay.     Howwir,  if  a  number  of  u.sers  of  ,.;e,.tri,.al 
energy  are  suppli,.,!  fr.mi  tli,.  same  g,.n..rating  svst.m  a  bett..r  average 
will  r..sult   owing  to  th,.  .liv.-rslty  factor  of  *\w  .liftVn.nt  loa.l.s.     Thc.r..for,. 
the  more  .l.ffer,.nt  us..s  there  an-  for  tl... ......rgv  tl...  I,.ss  will  I.,,  the  eost  "^ 

As  eh,.ap  power  will  form  one  of  tl...  b..st  in..entives  to  th,.  establish- 
ment of  m,lustn,>s,  ami  as  tl.,..s,.  will  giv,.  rise  to  a  muel.  more  .steady 
ih'"  .  T  f  '"-"^nt.  it  will  be  safe  and  con.servative  to  a.ssumc  that 
although  the  .l,.man,l  in  Moo.se  Jaw  ami  Hegina  mav  not  umler  existing 
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The  ('0>t  of  I'll  rtririly  is  al-o  ilcprlidi  lil  ll|  oil  llic  ilislallif  ovt  r  wliicll 
it  i>  roiivt'M'd  anil  upon  the  ipiaiitilv  traii>iiiilti(l.  Af  it  is  only  fiasiMc 
to  (■(■oMiiiiiiral  y  transmit  clictiical  i  nirjsy  over  loiiu  distaiiris  in  lar(£t' 
(piantitiis,  trunk  lino  of  aiii|>li'  capacity  for  fulitri'  ilciiialMis  inu>t  lie 
frcctci'  at  till'  outfit,  or  provision  inailr  in  the  sclii  tiic  to  inert  tlic  in- 
(Tca  IK  market,  .-o  it  will  follow  that  the  (■o>t  of  tran-ini-sion  will  he 
ill  soiiif  proportion  to  tlic  liiijjtli  of  lines  and  tlie  (|Uantity  of  eiieruy 
transmitted.  There  with  the  incidental  losses  which  take  place  will, 
f  regard  is  )iaid  to  the  keeping  <if  the  cost  of  ciicrKy  at  a  miniimini,  have 
the  efTect  of  limitiiui  the  raiiue  of  -upply.  and  eventually  a  point  will  lie 
reacheil  wlieri'  it  will  lie  oilficiilt  to  compete  with  the  local  siipplv. 

.\liother  itdil  which  must  he  Kiveli  consideration  is  the  ipicslioii 
of  nlialiility.  aiwl  while  in  transmission  o\(T  lonn  distances  this  must 
lie  atfecti  d  io  oliie  i  \tent,  the  use  of  duplicate  iilMs  will  Usually  ol>\  iate 
it.  Authorities  dilTer  a<  to  the  hest  method  of  line  construction  and 
while  the  doulile  circuit  steel  tower  is  ;i(lvocated  liy  some  en(iiiii  er^. 
many  prefer  thi'  du|)licati()n  of  the  sinjjie  circuit  wooden  pole.  l)Ul  on  a 
M'paratc  ritjhl  of  way  and  of  such  distance  apart  as  to  insure  of  the  safety 
on  one  of  the  power  lines  in  case  of  d:iinaKe  to  the  other. 

In  the  I'ollowiiiK  estim.Mte  the  c.Mrryiiid  capacity  of  the  ] ower  win' 
lias  1)(  en  caleul.'ited  <o  as  to  he  ample  tocarry  iipto  20. ()()()  H.P.  While  this 
item  of  cost  minht  he  loweri  cl  if  a  smaller  si/i  d  wire  were  installed  at  the 
oiit.set.  the  ailditional  expenditure  which  must  necessarily  he  iiicurn  d 
ill  a  very  few  years  in  ordir  to  meet  the  increasing  market  would  n:ore 
than  offset  :':iy  saving  in  capital  investment  at  the  heRiiiiiinjf. 

'l"he  li..  pressure  might  he  reduced  to  .some  extent,  and  hy  rcipiiriiig 
the  transformers  to  he  ('(juipped  with  tap.s  for  different  volta(;«s.  this 
could  i  "  rcfiulaled  as  re(piired.  hut  for  the  purjioses  of  estimation  it  has 
heen  d( cliied  .iilvisahh'  to  hase  the  cost  on  that  of  tlii'  hislier  priced  ecpiip- 
iiient.  as  it  will  cover  all  conditions  which  might  arise  in  actual  construc- 
tion. 

While  only  two  i  lasses  of  line  su|)ports  have  heen  coiisidend  in  the 
following  estimati's,  it  may  he  well  to  consider  the  advantages  of  the 
(litTerent  types  now   in  use. 

The  U[)keep  of  wooden  poles  is  extremely  small  if  they  are  iiropenv 
treated  hy  some  preservative  process  and  set  in  concrete.  'I'hey  will 
then  last  for  an  average  period  of  tw<'nty  years.  Wooden  liole  "A" 
frame  power  lines  for  a  line  pressure  of  1(M).(M)()  volts  have  heen  recently 
introdiicefl  in  Colorado,  the  cross  areas  heing  constructed  of  steel.  From 
actual  ts  this  form  of  construction  is  ahout  4.."i  times  as  strong  as  the 
singK  .  and  the  limiting  span  ai)i)ears  to  he  in  the  region  of  5(K)  feet. 

With  ,  len  poles,  should  an  insulator  hreak  and  the  conductor  fall 
on  .T  (TOSS  .Trm.  some  time  would  prohahly  elapse  In-fon'  the  line  is  com- 
pletely interrupted,  whereas  with  steel  towers  th.-  line  would  immediately 
become  grounded. 

Steel  towers,  while  more  expensive  as  a  rule,  refpiire  j)ractica'Iv  no 
attention  if  galvanised;  otherwise  they  will  recjuire  painting  every      ree 
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or  four  y.'ars  to  l„.  krpt  in  (•c)n.lili..ii.  JV  -|mi,.s  over  .•(10  fr.t  tli.  v  aro 
I'r.iclUMlly  till'  only  kiiul  that  arc  |H-rmis>alilc. 

Two  rlas>(.s  of  towvrs  arr  Rrncrally  in  u-r:  tt.r  >falioMarv  an.l  lirxjlilp 
types.  At  tlu-  WinniiwK  municipal  liylro-rlrHrir  plant  I  oil,  kinds  arc 
u«c<l:  a  flcxil.lc  louvr  i>  plac,!  I...twccn  two  of  the  h<avicr  tvpo  with  the 
oliject  ol   loweriiijt  the  initial  e\|x.n.litiire. 

Fcrr-concrei,.  poles  have  also  l.c.ii  hrouitht  into  u-e  c.pe,i.,llv  for 
city  .hstril.ution  lines,  hut  very  little  ha.  I.een  .lone  in  a.loptiriK  this'fvpe 
for  hiuh  tension  transmission  systems.  The  principal  ol.je.t'on  to  this 
t.yp..  o  pole  so  f,.,r  has  l.een  th.'  w.iKlit.  ■;■  -oli,|  roncretc  pole  is  „f 
II  .out  three  tun.s  the  weisht  of  a  w.MMlen  ,,ol,.  an.l  ;.  hollow  .on.r.l.. 
iilmut  tw-ic..  ih,.  wiKht.  Wry  often  uiisiKhtly  cra.ks  app.ar  ait.r  the 
pole  ha    been  in  use  for  a  short  time. 

The  choice  of  the  class  of  j,ol.>  or  tower  will  .I.]),  n.l  upon  the  relative 
co-t.  the  w.iKht  of  line  an.l  the  length  of  span  to  I..-  a.lopt.  .1. 

OI.STniBlTlO.V    K.N    not  TK. 

In  th.'  .listril.ution  of  power  akmjj  the  transnussion  lines  th.re  'ire 
scv.-ral  points  whi.h  must  l,e  l,oriie  in  min.l,  su.-li  as  .luantitv  <,f  ,n..>rv 
taken  hy  each  town  an.l  villaKc  .listane..  hetweeii  a.lj.i.-nt  towns  covt 
of  siihstation  .,  lini!  losses  an.l  supervision. 

In  this  report  .•stimates  have  l).-..|,  prepaiv.l  tor  th.^  w.,rl;  entail.'.I  in 
tMppiiiK  the  lin.s-  fo-  tl...  su|)ply  of  ,  .,,.1,  town,  with  suhstations,  etc  hut 
wii.^n  th.'  sch.'ii.'  is  rone  into  more  fully  it  m.av  I...  foim.l  tha'  a  central 
(listril)utiim  station  on  th.'  line  may  prov.>  to  I...  th<'  m.)re  .■.•onomical. 

.\pain.  it  may  he  foim.l  that  when  .'aeh  town  lias  f.irm.  ,1  an  .  .tinnt.^ 
of  Its  re.|iiirem..nts  a  h.^aviiT  traiismissi.m  lin..  with  .a  low,.r  iin.'  pressur.' 
Imt  invo  vm.r  Kn,,ter  initial  e.xpense  will  he  tlw  most  a.lv.antai:.  ous,  an.l  l.v 
this  metho.!  no  interswitchin(j  woul.l  he  nec.>ssar\  . 

Th.Te  are  tw.)  iioint-  whi.'h  will  r lir.'  full  .•onsi,l..ration  .'it  the  tim.' 

th.'  transmisMon  lines  ar.^  l.eiiif;  finally  .l.'siKue.l;  m.anwhil..  th..  pr.sent 
.scht'ine  will  m.lu.l..  IukIi  t.nsicm  (IIO.OOO  volts)  transmission  lines  on 
.steel  towers,  ami  substations  at  each  point  where  powir  is  re.iuire.l. 

VSKis   OK    KLF.CTlilCAL   POWKU. 

The  i)rincipal  aim  of  any  authority  un.lertakinn  su  h  a  scheme  -is 
is  herein  .l.scrihed  and  estiniat.'.l  will  no  .louht  he  that  of  providiiiK  eheai, 
pow.r  f,)r  industrial  use.  At  |.resent  the  only  indu.strv  of  importan.e  is 
that  of  flour  mills,  which  call  for  constant  iwwer,  and  thcr.-fore  these  will 
be  valuable  customers.  There  are  other  works  whi.h  could  with  advantaEe 
be  introduced,  such  as  flax  seed  oil  crushiiiK,  flax  works,  paint  m.nmf.,e- 
turers.  text  lie  and  other  faetori.^s,  lar-e  ..levators,  mining,  l.riquettinK 
clay  products,  electro-chemical  i)rocess,  et.'..  and  in  connection  with  th.. 
manufacture  of  agricultural  ma.hin.Ty,  of  which  the  whole  is  now  imported 
If  nu.xed  farming  could  be  inrrodueed  then  cre.imeries,  abattoirs  col.i 
^storag.-,  (annenes,  and  other  in.lu.stries  would  follow.  Moreov.-r  cheap 
elcetneal  power  will  be  conducive  to  the  construction  of  inter-url)an 
railways,  and  could  also  be  employed  for  pumping  water  and  sewage. 

The  most  common  method  in  which  el.'ctricinis  emr>r-ed  bymanu- 
facturer-s  in  this  province  at  the  present  time  is  in  V  drive  for 
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mills,  ffc.  ■Mu\  it  t!i:iv  Iw  well  to  point  out  that  in  fiii'toricx  wImti-  »trnm 
|M)Wcr  lin-<  Im'cii  triiii^iiiitti'il  Ijv  one  ■'y-trni  of  >li!iftiiiK.  I'l-lt!*  etc..  lilotor« 
intiy  Im>  iiistalh'il  on  larli  tloor  of  the  liiiililinu  or  cxt'ii  on  cnrli  inat'liiiir 
with  liiit  little  lox  in  ttficirniy.  ami  only  >uch  niotor»  as  iirr  rt'iiuircil  to 
itrivc  till-  machinery  in  ii-><-  from  timr  to  timi'  iutiI  Ih'  o|M-rat*'<l.  In  many 
casrs,  (lur  to  this  the  total  rncrny  consumption  has  U'cii  rcduccil  from  '.'.'» 
{XT  rent,  to  M)  (ht  cent,  hclow  that  which  was  rctpiircd  iisinn  a  local 
sf<'am  plant. 

To  complete  the  information  rcKii'<linK  the  cost  to  the  consiiiin  r  the 
talile  followinii  is  (tiven  -howitiK  the  cost  of  iiuiiiction  motor  ser\  ice  per 
II. I*,  hour  |H'r  annum.  This  was  taken,  with  a  few  minor  chanices.  from 
the  annual  report  of  the  Ilydro-Klectric  I'owcr  (  oimnission  of  Ontario,  and 
while  applyiiiK  *o  conditions  in  thfit  province  may  he  accepted  as  approxi- 
mately accurate  for  Saskatchewan.  My  i'omI>ine  the  cost  of  power  to 
the  n)uni<  ipalities  with  this  and  allowiiiK  for  a  city  distrihution  charge  in 
Moose  .law  and  Henina  of,  say.  '.\  cents  per  kilowatt  hour,  the  total  charK<' 
to  the  consumer  will  l>i>  ohtained. 


e«tim.vt::i)  'Ai'irAi.  (  o.sr  and  anncai.  rnAH(iKs  ok  motok  instai.i.ationh. 

I'OLV  I'll  ASK      liOcVfLK       INDlcnoN    MOTOHS. 
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For  the  kilowatt  hour  hasis,  it  must  !«■  rcmemhered  that  the  motor 
is  rnteil  on  its  output  and  the  charge  for  electricity  is  made  on  the  input. 
Taking,  for  ex.'iniple,  a  machine  shop  operating  .■)4  hours  per  week  and  'M 
per  cent,  of  full  time,  the  average  annual  load  factor  for  the  plant  wouM 
lie  approximately  1(1  \wt  cent.  .\n  average  efticicncy  for  motors  from  .*>  to 
.")<)  II. I',  may  he  l^iken  at  8.")  per  cent.  .Vssiiming  the  jiower  recpiired  was 
2:?  H.I'.,  this  would  he  e(|ual  in  electrical  units,  iufxit  to  22  kilowatts. 
The  load  factor  of  10  per  cent  is  due  to  lioth  intermittent  and  varying 
load,  hut  it  introduces  noerror  to  assume,  for  the  purpose  (jf  this  calculation, 
that  the  plant  is  worked  at  full  load  for  very  short  hours.  The  whole 
jiercentage  is,  i.  Tefore,  taken  off  the  hours  per  year  which  gives  S7(i  hours. 
K7(i  times  22  kilowatts  e(|uals  1!'.30()  kilovatt  hours  per  year.  Assuming 
the  city  were  sup))lied  with  iiowcr  at  1.2  cents  per  kilowatt  hour  and  the 
city  distrihution  charge  were  3  cents  this  would  make  the  total  charge  to 
the  ronsiimer  1..')  cents  per  kilowatt  hour. 

ni,:«in  Kw.H.  at  l..'.  cents  equals S289.aO 


Capital  and  operating  charges  on  a  2.")  H.P, 
motor  eciuals  2.")  times  84.75 
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Total  annual  cost §408.25 
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i:ii  (trie  ciMik  >t(iv<'s  iiriil  hoii«i'liolil  iiliii^il<i  liavf-  iilno  Imri  itii|)i(i\Ml 
U|>oii,  aiitl  rliisfurniflusniany  Mimllir  «itii>ari  rxr.lli  nf  im  iIkkI  of  r.dii.  ii  k 
thr  unit  ro»t  of  t'lKTdV  l.y  tiriiminn  up  ihr  av.niK.'  i<.a.|  of  il,,'  plant.  In 
•  ompariiiK  thf  rost  of  ..|,rtrir  an<l  ({as  r.M.kiiiK,  with  whici,  nio^i  of  u>  arc 
mor.'  or  l.>,-.  faniilar,  it  lias  l.c.ii  stated  l.y  an  tinin.rit  rnitincrr  that  vUv. 
trinty  at  a  pricr  not  .'Xi'f.'dinjc  »..")  crnts  p.T  kilowait  hour  is  chiap.  r  than 
•oal  Has  at  7."»  cents  |mt  tliousaml  ciil.ie  feet. 

Only  recently  the  Hvilro-Kleetrie  <  oniniission  of  Ontario  has  in  outline 
a  seheine  to  .lislril.iite  p.nver  throuKhout  the  farming  ilistrirts  of  that  part 
of  the  province  Ihrouuli  or  near  which  their  -ystun  is  exlemli.l,  in  onliT 
that  the  henefils  of  eh'ctrical  eneruy  may  l.e  (  iijoyed  l.v  the  fanner.  Thin 
innyalsolM-saidtolH.theca.seiiiihel  nit.  d  Slates,  when  onl\  a  fiwinonth.s 
ago  a  hill  was  intrcHluceil  luf.-re  the  (  onKre-  to  cstaMish  a  hiireau  to 
investinale  and  report  on  all  in-itters  |.ert;iiiiin)j  to  methods  for  furiusliinK 
pow.r  on  farms,  and  ih.-  -inploym.  nt  of  elecfaity  aiul  >o  forth  in  pro- 
IxlliiiK  farm  v.hicles  and  in  operatiiiK  all  kinds  >.f  aKricultural  iniph  m<  utx. 


.Sl/K.s,    •|YI'I';.S   AND  (  UST  OK  CKNTHAI,    I'l.ANT. 

In  this  report  four  types  of  central  plant  are  dealt  with:  th.  st.  am 
holier  and  lurhine.  gas  producer  and  eiiKines,  the  coinl.ihMlion  of  -tiam 
uirl.ine  and  gas  ennine,  and  liKiiite  gas  .■njtin.s,  all  din-tlv  .onne.  ted  to 
alternators. 

In  (oiisiderinif  the  steam  turhine  plant  it  has  I.e.  ii  assiinx  il  that  n 
hoilcr  an.l  furna.'c  lof  the  dut.h  oven  ..r  s.  ijii-pro.luc.r  tvpe.  r.)perly 
(lesiKiied)  will  show  an  evaporati..n  .if  ;il  <iut  .">  poun.ls  of  watir  and,  from 
the  r.'sults  of  the  test  ma.h'  at  th..  municipal  r>;ants  of  K.stevan  an.l  Wey- 
hurn,  this  is  a  reasonal.le  result  to  expect.  From  a  numi.er  ..f  t.  sts  made 
on  stciUii  turl.ines  the  average  steam  rcpiir.  mints  run  fr..ni  Id  to  •_>() 
pounds  per  kilowatt   hour,   iu.'lu.liiig  extra   pumps.   Iiaiikim;  i-ns,   .t.-., 

the  avcraKc  coal  re<|uiremi  lit  has  I n  tak.ii  at  six  pouii.N  p,  r  kiiowiit 

hour. 

Uith  the  pro.li'.-.T  and  gas  ..ngiiie  pl.iiit  the  coiisiinipiion  h.i.s.d  «  ••. 
the  guaranty's  of  s       ral  firms  manufacturing  this  class  of  ..|ui|ni.'.! 
and  also  on  th.'  r.sults  fr.mi  .ither  i)l;ices  nsiuji  similar  c.al.  m.ikii  ^  all.jw- 
aiic.'  for  all  purp.ises,  will  run  aiiproximately  to  4  pounds  p.T  kil.iwatt 
hour. 

With  r.'gard  to  the  governing  of  gas  engines  this  siioiild  c.rivsi'oiid 
to  .steam  piigine  i)ractice,  .say  :{  p.T  c<nt.  from  no  lo;i.l  to  full  loa.l  and  the 
variation  in  annular  velocity  p.T  cy.  !.•  .,r  nvoli.'^on  shoiil.l  ii..t  \<i-  gnat,  r 
than  ii  (lis|)la.i'in.  nt  from  true  uniform  rotati.m  ..f  L"  .  ele.trical  d.gri.s. 
or  in  case  .,f  a  (i(»  cycl.'  loO  IM'.M.  ^r,.n.rator  of  appi..xiir.atelv  ()1  <jf 
a  me.'hanical  deg--. ...  in  the  .stimalcs  on  produiiT  t.lant  no  ailowan.e 
has  been  nia.le  in  th.'  cost  of  operation  of  th.'  central  station  for  the  pos- 
sible recovery  and  s.,l(.  of  the  l.y-products  such  as  tar  and  sulphate  of 
iimmoma,  as  no  data  was  availal.le  on  the  results  obtain.  .1  from  the  use  of 
this  grade  of  coal. 


I;l 
*  -I 
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SlT.MMAHISl;i)   KSTIMATKD  COST  OF    DIFKKUKNT  TYl'K.S  OK    '  KNTUAL  STATION 

KQlll'MKNT. 

Strain  tiirhiiic. 

Turl)iii('s  and  electrical  rfpiipnient S;W7..V)0.(M) 

Hollers  conii)lete 22."),(M)()  (M) 

Power  house  and  foundations 1()0.()()().(MI 

Water  supply  and  reservoir '2.'), ()()().()(» 

I'lniployees'  liouses.  teams,  etc. 1 "),()()(),()() 

I'jijliiieerinfj  and  contijigencies 70, (MM). (Ml 

*772,'>0O.0O 

Proilucer  (las. 

Producers .<il.-)().(M)().(M) 

<  ias  (MiKini's }r)0.(MM).(M) 

Alternators  and  electrical  ('([uipnient l(i().(J(M).()() 

HuiMintjs  .and  foundations 1()2.(MM).(M) 

Water  sui)i)ly  and  reservoir 2"),(MM).(M) 

Mniployees"  liouses.  etc ].").(MM)  (M) 

i;nKineerinK,  etc <»0,(M)O.U() 

S!»!)2.()00.00 

I'roducer  and  ste.ani. 

Turbines  and  electrical  e(iuipnient S2()2,.jO()  (M) 

I{oi  ers  conii)lete !)7.r)(M)  (M) 

Pro.lucers I :{,"). (MM).  (M) 

(Jas  en^jine-  ;ind  ele<'tric,d  ('(lU'pment 2-14. (MM). 00 

Jiuildinn  and  foundations !H).(MM)  (M) 

Water  supply  and  reservoir 2.').(MM)  (M) 

Knil)loyees"  houses,  etc ' l.").(HK).(M) 

KnKiiieerinf!;,  etc ()0,(MM).(M) 

SSSit.OOO.OO 

*(_las  engines  supplied  with  };as  from  separate  plant. 

(las  engines .•v4(M).(MM)  (M) 

Kleclrical  eciuipinent lti(),(HM),(M) 

liuiidiujr  .-md  founiiations 7S.(MMI  (M) 

Walir  supply  .and  reservoir 2().(HH),(MI 

Kmployeet^'  hou.ses,  etc l."),(MH»  (M) 

KhSiueeriuK,  etc 7(),(KM).(M» 

•S7i;5,(3(M).(K) 

*  For  estimates  on  ( las  Plant  see  general  rejiort. 

LOCATION    Ol-     rl.ANT. 

Three  schemes  have  been  outlined  for  the  distrilnition  of  i)o\v<'r  as 
shown  on  the  accompanying  ni;ii)s:  inuler  the  first,  the  enerfry  as  distri- 
buted from  the  J^stevan  fields  to  Aloose  .I.aw  and  Kenina  :  in  the  second,  as 
distributed  from  two  centres,  the  list  (van  lields  and  the  Dirt  Hills;  and 
in  the  thinl,  as  distribut<'d  from  the  Hrock  fields  to  S.askafoon  anil  Hattle- 
ford.  ]iy  adoptiuft  schemes  similar  to  those  outlined  in  schemes  two  and 
three,  separate  plants  could  eventually  be  interconnected. 

To  show  the  advisaliility  of  such  interconnection  many  cases  could 
bo  cited,  for  instance,  that  of  the  Ttah  l.inht  and  Kailway  Company, 
where  six  systems  W(>re  in  this  way  brought  toRCf  her.' 

'  "  Klectrical  \\  orld,"  .Vupjst  :i,  I'.MJ. 
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SiK-li    irilcrcDriiKctii.ns    l.ctwccii    (•(mtiKuous    >yst«  ins    otlVr    .|rri,lc,| 
anil  ini|H)tl;irit  cnKin  i  rinji  a(l\:int.iKi>. 

f  1  )    It  improves  the  constancy  of  clcctncal  iwssiiic. 

(2)    It    (iiMhlcs     the    .system    to     draw    j.ower     Irom    two    or    i v 

independent  power  iilants. 
(■'5)    It   pi'rmits  reduction  in  operating  expenses  l,v  rendering  repairs 
easi.T  owing  to  greater  facilities  for  shiutiriK  down   f(,r  woric  or 
inspection. 
(4)     It  assm-es  better  service  by  reilucing  to  ii  miniiniini  ihi   piohnbil- 

ityol  total  interrnptions  at  any  time  froniline  troubles  ,, I- i.tlierwi^e 

(•■»    The    nivestinent     ami    i-onse(iuenlly    th.'    co>i    ,,f    p,,ucr    .-.•in    b,' 

reihiceil     liy    combination,   because     less    cap.acitv    in     frener.atin" 

.'(luipment  toserve  as  sp.are  plant  for  emergencie-.  n<vd  be  in.Malli  if 

llie  present   t.'ndcncy   in  the  tr.'iieralion  of  electrical  energy   is  to 

concentrate  in  larger  syst.ni  units.    The  distri<ts,  which  are  being'scrvi  d 

are  gradually  increasing  in  size  and  while  the  larger  cities  h.ive  th,"  idv.inl- 

age  m  that  they  have,  as  a  mi.'leus.  their  own  large  demanii.  ullim.atelv 

village  and  small  city  gener.atingpl.ants  must  be  replai-c  d  b\  tl,,.  >ub>t,alioii-. 

of  the  large  systems. 

Modern  types  of  imiehinery  will  thu-  depose  th,-  old.  .ami  .as  engines 
boilers,  etc.,  are  constantly  being  improved  in  elticiencv.  i  he  co>t  of  gener- 
ation will  be  continually  lowered. 

TUWSMIS.srox    I.IVK.s. 

.\s  no  survey  has  been  m.ade  of  the  route  tube  lollowcd,  i-  h.as  been 
assMiiK'd  that  the  transmis>ion  lines  under  the  first  |.lan  will  i>e  |(i2  miles 
in  length,  with  an  initial  maximum  line  [iressure  of  11(1.(1(10  volt-  st„ppcd 
down  at  the  inlerswitching  .-talion  to  f.^OOO  volts  f,,r  distribution.  In 
the  sc.  .,nd  plan  S4  miles  in  length,  with  a  maximum  lin<.  piv^-ure  of  about 
4,),()()()  volts.  Wliih.  changes  in  thes,.  lin.'s  mav  be  found  advanta.'eous 
III  actual  design,  the  results  ba.s.Ml  on  th.'se  figures  will  doubil.ss  ^1111^..  lor 
the  i)resent.  Two  .sets  of  figures  h.ave  been  worked  out  for  the  pow.  r  lines- 
the  first,  lor  a  double  circuit  ste..|  tower  construction  with  two  eiivuit'^ 
installed  ,it  S4.(i()().()()  p,.r  mile;  and  the  .s.rond.  for  a  low.r  'elision  i  bVdOO 
volts  line  pi-e-sure)  single  circuit  wooden  jiole  line  .a1  .'«:l'.  1(1(1.0(1  p,.r  mile. 

I)n  account  of  the  longer  life  the  use  of  steel  construction  throughout 
IS  to  be  advise.l.  and  also  as  the  first  cost  between  single  and  double  ci--. 
cuit  .si,,.l  towers  only  varies  from  10  to  b",  per  ,.ent..  the  former  have  not 
been  considere<l  in  the  estimate. 

the  i|Ue>tion  of  the  first  cost  is  l,,  I,,.  ,.onsi(iercd  be|u,rii  these  Last 
two  types  it  would  seem  more  .advisable  to  construct  a  double  eiiriiit  tower 
line  and  run  then  on  at  first  a  single  circuit  of  such  capaeitv,  as  will  earrv 
the  nnmedi.ate  iicmIs;  then  follow  this  as  th.'  market  exteiuls,  with  ;i  future 
line  upon  the  other  side,  of  th<'  ■<ame.  or  of  agreater  cap.acit  v.  than  t  heliist 
alter  which  the  origin.al  line  could  be  rejilaced  with  a  sec-ond'li<'avv  capaeitv 
line. 

SI  MMAlilSKI)   Ksri.MATKI)   IDsT   OK  TltANSMISSK  )\    LIXK.S. 

A.s,suming  for  an  average  right  of  way  of  CO  feet  double  circuit  st,.,.l 
towers,  two  circuits  iiist.alled. 

Hight  of  w;iy .S400  ()0 

Steel  towers  erected I.7(M)  (KJ 


fl  if 
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Insuhitor  and  clumps SoOO.lK) 

Power  wire  cri'dcd l,UKt.(K) 

(Jrouiid  win's  erected 2.J().(M) 

Teleplinne  wires  erected 'JoO.OO 

l''.nsiiieeriiiK  and  incidentals 400.00 


Total  per  mile 


84,600.00 


Wooden  iiole  line  single  circuit. 

Hisht  of  wav $400.00 

Poles  iTCcted 450.00 

Cross  arms  and  traces 175.00 

Power  wire  erected    550.00 

Insulators  and  pins 225.00 

(Jround  wire  and  i)lates 150.00 

Telephone  wires  erected 250. (K) 

EnStineerinR  and  incidentals 200.00 


Total  per  mile §2,400.00 

SrMM.\RISED  ESTIM.\TED  lOST  OF  INTEItSWITfHINC  AND  RECEIVINO  STATIONS. 

InterswitcliinK  and  transforminK  station,  7.500  kilowatts, 
(i  trMnsforniers  with  circuit  l)rcakers,liKlit- 

ning  arresters,  switchboards,  cables,  etc. 

installe.1 SiOO.OOO.tK) 

Huilding 20.(X)0.00 

Engineering  and  incidentals 12,000.00 


?1, 132,000. 00 


Hegina  receiving  station,  4,200  kilowatts. 
3  transformers  complete  with  all  electrical 

equipment  install'         !!i29,7(K).()0 

Huihling 12,000. (M) 

lOnginecring,  etc 4,200.(M) 


$45,000.00 


Moose  ,Iaw  receiving  station  3,000  kilowatts. 
'.')  trausformers  complete  with  all  electrical 

•nuipni.'nt  installed .S2r),200.00 

Huihhng 10,(MM).()0 

l'',nginoering,  etc 3,G(M).0O 


§39,800.00 


ESTIMATED  CENTRAL  -STATION  ANNIAL  CHARGES,  PLAN  NO.   1. 

Steam  Turbine. 

Coal.  87,750  tons  at  .?1. 50 $131,625.00 

Labour  and  management 31,700.00 

Maintenance  and  supplies 30,lXlO.OO 

Interest,  depreciation  and  taxes,  10% 77,250.00 


Total  per  year . 


$270,575.00 


mam 
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Producer  Cias. 

Coal,  5S,.-)(M)  tons SS7.7'iO.OO 

Lal)our  and  maiiagomcnt 3").80()  (K) 

Maiiitciiaiici'  and  sup|)lu's 40.(HM).()() 

Interest,  depreciation  and  taxes 90,200.00 

Total  per  year !<2ti2,2.J0 .  00 

Producer  and  .Sfeam. 

Coal,  .")8,.")00  tons $87,7,50.00 

I.al)our  and  nianaRement .S.j.300  ()() 

Maintenance  and  supplies 3."). (MM). 00 

Interest,  depreciation  and  taxes 88,iMM).(M) 

Total  per  year .S24(),!),50  00 

Gas  Engin''  s. 

Cas,  at  48  cents  per  M.  cubic  feet .S4n4,40fV(K) 

Laliour  aiul  inanaRenient 27,2(M)  (M) 

Maintei     ice  and  supplies 30,(MM)  (H) 

Interest,  depreciation  ami  taxes 74, .300  00 

Total  per  year S()2.5,000 .  00 

ESTIMATED  INTERSWITCIIINfi  AND  LINE  ANNl'AL  CHAROES,  PLAN  NO.  1 

Investment. 

110  miles  power  line  at  .S4.200.00 S4()2,0(M) .  00 

Station 132,0(K)()0 

Right  of  way 44,000.00 

8038,000 .  00 

Maintenance  and  supplies 812,000.00 

Operation. 

Station .5.000.00 

Patrol 0,000  (M) 

Interest,  depreciation  and  taxes. 

Line  and  station r)9,4(M).00 

Right  of  way 3,080.00 

885,480.00 

PLAN  NO.  1,  ESTIMATED  ANNUAL  CHAKOES  RECEIVING  .ST.\TIONS. 


h 


REC.INA. 

Investment. 

22  miles  power  line  at  $2,200 $44,000  00 

Station  complete 4.5,900.00 

Right  of  way 8.800.00 


398,700.00 
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.*;{,.')()().()() 


Maintcnanri'  and  ^uiiplics.  . .  . 
OixTatiun. 

Line 

Station 

IntiTCfit,  (Icprcciation  and  taxes. 

Line  and  station 

liiniit  of  way   


Total 


1,(MH).(IU 
;i(M«).(M) 

S.'.KtO.OO 
(ilU.(M) 


SI",  100. 1)0 


.MOOSK    l.WV. 

Investment. 

M)  .Miles  power  line !*t)0,()00.00 

Station .■5<I,S(M)  OO 

HiKht  of  way 12,000.00 


Total 


Maintenance  and  supplie.s.  .  .  . 
Operation. 

Line 

Station 

Interest.  dei)reeiation  and  taxes. 

Line  and  station   

Higlit  of  way 


Tot  a' 


.em, 800.00 


§4,000.00 

1,000.00 
3,000.00 

9,980.00 
840.00 


§18,820.00 


Sl.MMAKY   OF   Ks.  KVAN    .-INK. —  PLAN   NO.    I. 

(.'iililldl  ExiicnttUitrv. 
Steam  Turl)in(>. 

( 'ost  of  i)ower  plant .S772,r)OO.OI) 

H.   I.   Doulile  tninsinission  line  and  inter- 
switching  station OUS.OOO.OO 

Retina  substation  .ind  low  tension  distrih- 

ntingline OS, 700. 00 

Moose  Jaw  snhstation'and  low  tension  dis- 
tributing line iii.yoooo 


Total . 


81,621,000.00 


Aunwd  Cluinje. 
Steam  Turbine. 

.\t  povver  house 8  270,.-)7r)  00 

InterswitchinK 8.').480.00 

Kegina  substation 17.100.00 

Moose  Jaw  substation 18,820.00 


Total. 


8391,976.00 


nividing  the  annual  charge  by  26,000,000  kilowatts  gives  1.51  cents 
per  Kw.H. 
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Sl'MMARY    OF    K.STKVAN    LINK — PLAN    NO.    2. 

Capital  Expenditure. 
Prodiicor  (!as. 

At  I'owcT  liouse S  992,(X)0.0() 

Lints,  sulistiitioii,  etc.,  same  as  aliove S4S , oUO.OO 


Total. 


.'>l,S4(),.'-00.00 


Aiiiinul  CItanje. 

Produror  Gas. 

At  power  liouse 8202,250  00 

Other  charges  as  ahove 121,400. 00 


Total. 


Dividing  as  ahove  1.47  cents  )ic-  Kw.H. 


!?383,6,10.00 


SIM.MAKV    OF    K.STKVAN    LINK — J'i.AN    NO.     1. 

VupiUi'  ExpeinUlun-. 

Proil'icer  and  Steam. 

Power  plant SS80.000 .  00 

Line,  substation,  etc.,  same  as  al>ove S4S,,")00.0{) 


Total 


S1.737,.JOO.0O 


Annua'  Chanjc. 

Producer  and  Steam. 

At  power  house .S24(i.!tr)0 .  (M) 

Other  charges  as  ahove 121,400.00 


Total 


Dividing  as  al)0ve.  1.117  cents  jier  Kw.H. 

Cojiiltil  Kxpenditurc. 
Gas  llngiiM's. 

Power  ))lant 

Lines,  substation,  etc.,  same  as  above 


.*;5()S.:r)0  ()() 


.S74.i.O()0  (10 
S4S..")00  (10 


Total. 


SI. .")!)!. .">()().  00 


Annua'  Cliargi-. 
Gas  Engines. 

M  power  house .'<;(i2.'),!IOO.()0 

OtlxT  chanres  as  above 121.400  (M) 


Total 


§747,300.00 


Dividing  as  in '  -e,  2.874  cents  per  Tvw.H. 


t.- 


*'"■'• 
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SIMMARY  OF  HOILKAI-  LINK— PLAN  NO.  2. 

Following  the  nu'tliods  outlined  under  Plan  1,  the  following  i>  a  sum- 
mary of  the  cost  of  power  delivered  to  Moose  Jaw  and  Hegina. 

Copilal  Eiptndilurt. 
Steam  Turbines 

Cost  of  )H)wer  ])lant    .«772,.')(M)  ()() 

Transmission  line 2(tl.(>(M)  ()() 

Hegina  substation 4.').!t(MI  ()() 

Moose  Jaw  substation ;i!l,HO().0«( 

Total «l,0Ji>.S00.0O 

Annual  Clunyc. 
Steam  Turbines. 

*.\t  iwwer  house $    2(12,(HM)  ()() 

Kegina  substation  and  line 2.j  .")(K).()() 

Moose  Jaw  substation  and  line 20  2()()  ()() 

Total .S;U)7,700 .  00 

Dividing  by  2().001),()0()  kilowatts  gives  I.IS  eents  per  Kw.H. 

Capital  Eipendiliire. 
I'rodueer  ( las. 

Cost  of  i)ower  plant S!)!>2.00()  00 

Line,  substation,  etc 287,:i(M}.00 

Total S!1.27!l,;iOO.OO 

Annual  Chaajv 
Pro<iui'er  (las. 

*.\t  power  house .S247  300.00 

Other  charges 4."),7(M).()0 

Total   82(13.000 .  00 

(living  1.13  cents  ))er  Kw.H. 

Capilal  Expcndiluiv. 
Producer  and  steam. 

Cost  of  power  plant .^SSD.OOO  00 

Line,  substation,  etc 240,.')(M).OO 

Total SLlSo.oOO.OO 

Annual  Charijex. 

*.\t  power  plant .S220.00(V00 

Other  charges 4.-), 700. 00 

Total •S274.700.00 

(Jiving  1.06  cents  per  Kw.H. 

*  .\s  the  average  losses  in  transformation  and  line  are  less  and  con- 
se(iueiitly  the  coal  item  is  less,  the  cost  of  generation  at  the  power  plant 
i.s  reduced  to  these  figures. 
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Sr.MMAKV  OK  Hatks  to  Towns  Au)n<i  tiik  UiiiiiT  ok  Way. 

'1  he  following  ;iri'  the  iipproxiinatc  prices  iit  wliicli  power  ('((iild  !«• 
delivered  to  the  various  towns  aloriK  the  riglit  of  way: 

Plan  I.  rion  2 

Weyhurn 5  cents  per  kilowatt  hour    * 

Kstevaii (i       "      "  "  ••   ♦ 

Koiileau 1(1       "       "  "  '•  10  cents 

Drinkwater 1.')       "      "  "  ••  l'^  cents 

Yellow  (irass 11       "      "  '•  ■'   * 

Mih'stone     10       "      "  "  "   * 

*  Supplied  liy  plant  15  or  interconnect  inn  line. 


KsTKVAN    I.OCAI,    SniKMK    INDKIt    I'l.AN    ;5. 

It  will  have  hecn  observed  that  a  long  transmission  line  tor  the 
neitjhhourliood  of  Kstevan  to  I{cgina  and  Moose  Jaw  causes  the  price  jmt 
kilowatt  of  electricity  to  l)e  hinlier  than.  say.  if  supplied  for  the  Dirt  Hills. 
There  is.  however,  the  question  of  sui)|)lyinKelectrical  power  to  the  Ivstevan, 
Weyliurn  jind  Areola  districts,  l)Ut  a  sejiarate  and  independent  lower 
station  or  these  districts  will  involve  a  considerahle  outlay,  without  the 
prospects  of  coninieiisurate  returns.  Hut  it  is  ipiite  possible  lor  one  of 
the  larger  minin);  companies  to  install  the  necessary  jiower  plant  to  use 
the  enerjiy  in  the  day  time  for  mining  and  other  i)urposcs.  and  at  ninht. 
for  transmission.  In  su<'h  an  installation  the  colliiry  c(jmpany  could 
use  the  waste  slack.  Assuminji  that  such  a  proposition  was  taken  up, 
then  tlie  proi)al)le  consumiition  of  elei'tricity  will  he  as  follows: 

Estevan 12().()()()  kilowatt  horse  power  per  hour 

Weylmrn l.")(),(H)()       "  

Areola ;J(),(M)0       "  

StouKhton l.j.tKK)       "  "  ' 

Carlyle     1.5,000       "  "  

Total 380,000 

The  cost  of  wooden  ]!ole  transmission  will  he  alout  >''44(),IM)()  and  with 
substations  at  Kstevan,  Wiyburn,  Stoufjhton,  Areola  and  ('arl\le  of 
300  300,  100.  100  and  100  kilowatt  capac  ty  will  make  a  a  and  tola  (  x- 
pentliture  for  Tne  (onstruetion  of  api)ro.\iniatcly  .*4f"'0.t;()0.'  0 

Saskatoon   and  1{atti.kfo1{I). 
Ti-an    I. 

licquironciils  of  Srishulclicu-an    in   Rcxjud  to   Pouir. 
Si.ith-Wvxt  Part. 

The  towns  in  the  part  of  the  province  havinp;  a  population  of  300  and 
over  (acconlins;  to  tlie  census  of  June.  I'.tll)  are  Saskatoon.  18.!i.!0:  N'orth, 
Battleford,  2,100:  Hattleford,  1,330;  Biggar,  320;  Kindersley.-ItiO:  I.ang- 
ham,3!»0:L!oyilminster,tJ(iO;  Macklin,  3.30;  Kadisson,300;  Hosetown.  3.")0: 
Scott,  420;\Vilkie,540.  The  nearest  known  local  coal  supi)ly  is  at  Brock, 
about   100  miles  southwest  of  Saskatoon  and  !)0  miles  from  Battleford. 
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Thi>  will  ciitiiil  a  tniii-niission  Ij,,..  to  HiKnar,  T).')  inijcs  and  Mien  tv  Hattic- 
fonl,  (10  iiiilrs  ill  the  north  west,  and  Saskatoon  tiO  mi' -s  ]..  Jic  Ka^t, 
niakinfta total  Icnxtliof  IToniilcs.  Thc<()niinuniticMwliiciiv  \l,.(M'onoinic- 
a!ly  lie  served  l>y  .such  lines  would  lie  Saskatoon.  Haltleford  and  UijtKar 
having  a  total  |)o|nilation  of  almiit  22.(MH)  and  a  line  niinlit  l.e  extended 
to  I.annliam,  l{oselown,  Scott  and  Wilkie  adding  another  2, (KM).  These 
towns  have  of  course  urown  since  the  data  of  the  census  taking  and  the 
total  nunilxT  of  inhahitants  may  now  he  al)out   1().(K)(). 

The  Krowt  h  and  power  consuini)t  ion  on  t  he  same  rat  io  as  t  hat  of  Moose 
Jaw  and  Hefiina  the  results  will  he  as  follows: 


1012 
l!)i:{ 
1911 
I'Jlo 


Saskatoon 
21,(H)() 
:i  1.1)00 
-l2.;i(H) 
(i."),tHH) 
I'liiri  r 


l5attleford 


1012 
lOlU 
101  t 
1015 


mil  Xorlii  liattleford 
4,100 
■),7(K) 
7,l(Kt 
O.tiOO 
CoiisiiinptuDi. 

S;iskaloon  Hattleford  and  North  Hattleforil 

1.7(Mt.(Mt()  kilowatt  hours  2oO,(KM)  kilowatt 

2,.-,.-,0.0(M)         •■  ••  :{HO,(MM) 

H.S(M),(M)0         •'  "  -,70,(KH) 

r,,7oo,(H)o      "         "  ,s(;o,(KKi 


hours 


Following  the  metliods  as  l.efor(>  laid  out  the  cost  of  (  nerjiy  to  these 
tiiree  cities  would  lie  apjiroximately  2.t>  cents  i)er  kilowatt  hour.  This 
as  may  lie  seen,  does  not  compare  with  the  cheap  jiowcr  ottered  liy  a 
hydro-electric  scheme  ;ind  until  <'oal  is  found  in  sufficii'nt  ([uantities 
nearer  these  sources  of  supjily  it  would  not  seem  advisaiih'  to  (jo  into  this 
in  further  detail. 


Al'l'UOXIMATK    UATF.    I'KIt    IIOKSK    I'OW  KK. 

The  question  will  doulilless  he  asked.  wh;it  will  lie  the  cost  per  H.P.? 

It  will  he  understood  that  if  2t>. 000.000  kilowatts  are  consiuned  and 
the  load  factor  is  40  per  cent,  the  cheapest  Hat  rate  per  kilow;itt  delivered 
in  hulk  to  Moose  .law  and  He^riu.i  from  i;stevaM  will  lie  1.41  c■•nt^;  for  all 
I)Urposes.  liut  the  oli  ect  of  a  central  plant  as  has  been  already  pointed 
out  is  to  induce  the  estalilishmciit  of  industries,  for  which  purpose  the  rate 
must  lie  cheajxr.  Therefore  to  olitain  the  result  the  cost  of  (4eclricity 
must  he  made  differential  in  (4iaracter  and  those  jiurposes,  for  which 
electricity  is  used  during  comjiaratively  few  hours  a  day  nmst  he  chiirsed 
more  whilst  thn-e  which  take  current  during  the  day  time  shouhl  he  su])- 
plied  at  a  lower  rate. 

In  (he  alis<nce  of  statistics  as  to  the  (piantity  of  electricity  used  for 
various  puri)oses  the  following  table  has  heen  prepared: 

Consumption  e(iuil  to  percentage  Pur])ose  for  which  electricity 

of  whole  output.  is  u.sed. 

"^" Donieshc  tinhlinfi. 

20 Town  lighting. 

^•' Small  power  up  to  .50  H.F. 

!•'> Power  .-)0  to  200  H.P. 

10 Power  200  n.P.  upwards. 
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r.>:{ 


It  is  r(ili>|iiitc  (I  lli;it  the  rati'  fur  llir  aliovr  |iiir|i(iM^  lia>ic|  mi  llir  tl.il 

rate  ol'  1. 1 1  will  he  a^  loliiiw  -; 

|)(inii>tii'  liuhtiiiK  1    7(1  ,i  iii> 

Ti.wii  iiulitiiiK  I   7(t  cents 

Small  inotiiis  I   7(1  ii'iits 

."((>  to '.'(M)  Il.l'.  iiiotid-  (I  !M»  .•lilts 

2IM)  II.I*.  iiDitiirs  anil  U|i\var<|s  0  (i."(  ii  iit- 

Hasiii(£  piiicsiiii  (lie  alidve  l'iiili(M)  workiiiuday.s  per  year- .  I  he  tol  Inn  inn 

arc  apprtixiniatc  rates  wliicli  would   ipply; 

Motors  up  to  "id  11.1'.  eoiilil  he  solil  enerny  at  S(l|.()((  p,  r  III'.  ;:er  aliliiilii. 

Motors  up  to  L'Od  II. 1'.  eould  l>e  sold  energy  at  Spl.dO  per  III",  peramiiilii. 

Motors  up  to  .■)()(l  II. I*,  could  lie  Mild  eiiercy  at  ^IJti.dO  per  III',  per  aiiliuiii. 
Ailaptiim   tlie  same   method  ot'   lia>ilin  the  dilTereii!  iai   ralilit;  on   the 

Dirt  Hill  scheme  «itli  a  tial  rate  l.dCi  cents  per  kilowatt  hour.    'I'hi  n 

Domestic  linhtiiiK  cliart;e  will  he I    :id  ci  uis 

Town  li){li(in(.r  I  :;d  cents 

Small  motors I  :;(i       ,|s 

.■>()  to  2(KI  II. I',  motors d  70  ,.,.,,|s 

2(K)  II. I*.  nio(or  and  upwards  (l  .",d  i,  nl- 

Ha-iiiK  the  rates  as  het'ori',  the  foUowiiin  approximate  ^ihedule  uould 

apply; 

Motors  up  to  :.()  II.P 87d  (ittper  l/.I'.  peraniium. 

Motors  up  to  2(Mt  II. I' ^'W  (Id  per  H.I',  per  annum. 

Motors  up  to  .'.(Ml  H. I' .   >*27  (Id  per  H.I',  per  .tnmmi. 

The  forcfroiii);  estimated   costs  do  not   include  distrihiilion  within  the 

cities,  as  the  electricity  will  in  these  schemes  he  delivered  in  hulk  at  a  suh- 

statioii  outside  the  city  limits. 

If  the  total  consun-.ption  and  load   factor  are  les>  than  JCi.ddd.ddd 

kilowatts  per  annum  and  40  per  cent,  respecdvdy  the  forej;oin>;  estimate 

will  rc(|uire  revisinn. 

SIM.MAHV. 


Summarising  the  fori  troiuK  St  at  istics  the  follow  iim  results  are  ohtained: 

1.  Thepre-ent  cost  of  electric  current  at  th"  swiichho.-ird  is.  in  Hcfiina 
2.7S  cents  ])er  kilowatt  hour  and  in  Moo-e  .law  ."i.."i2  cent-  per  kilowatt 
hour. 

2.  The  estimated  cost  of  electric  current  supplied  ftoni  listev.iii  will 
he: 

Steam  turhine  plant l.:il  cents  per  Kw.  H. 

ProducerKas  1. 17  ceni-  ;  er  Kw.  II. 

Coml,iiied  ►team  and  i)rodiicer  plant    1.41  cent^  per  Kw.  H. 

And  from  Dirt  Hills 

Steam  turhine  jilant I.IS  cents  jier  Kw.  II. 

Producer  gn-^  1,1 ;{  cents  per  Kw.  H. 

Coinhined  steam  and  producer  plant  ..        1. (Mi  cents  per  Kw.  H. 

3.  The  Saskatoon-Hat tleford  scheme  will  afford  a  supply  of  elec- 
tricity at  a  cost  of  ahout  2.0  cents  per  kilowatt  hour  delivered  at 
substations,  out.side  these  cities. 

4.  The  cost  of  electricity  delivered  at  towns  hetween  Ilstevan  and 
Uoulcau  are  given  in  the  report. 

5.  The  forcRoinp  data  may  have  to  he  revised  when  the  schemes  are 
being  finally  de\e!o|)c(l. 


l-l  HU'DUr    UN     (UAI,     VNI)     I'dWKU     IWKslKiATKIN 

0.  It  is  assiiintil  tluit  the  |)<>\vtr  scheme  will  Im'  iin<l<rt,ik(n  liy  a 
roniinission  iiiiil  that  no  protit  is  made,  otherwiM'  the  rale  mu>t  l»e  iii- 
ereaseil  tii  priiviih'  fi.r  profit. 

7.  Having  re(jarii  to  what  has  heeii  pre\ioiisly  stated.  It  will  almost 
l)e  imiieeessary  to  add  that  it  is  prarticaMe  to  generate  power  at  the  col- 
lieries and  tiial  a  cheaper  electrical  powiT  will  result. 

I, KIM  IK   (Ias   I'i.am    Ivstimatk. 

Preliminary  estimates  have  heen  prepared  for  a  coiuplele  lijfnite 
Kas  plant  capalile  of  siipplyina  SIKI.IKKI.IMKI  eiiliic  feel  per  annum  or  a 
maximum  of  .'i  million  cuhic  feet  per  day.  These  works  will  consist  of 
vertical  retorts,  coal  ,iiid  coke  handliiiK  inachiii<ry,  usual  lyf)e  of  conden- 
sers, scrul)Oers  .and  wiishers.  station  ii\eler  ind  xas  holder.  The  co;d  will 
lie  delivered  into  elevators  and  stored  in  hunkers  with  arrantcements  for 
utilisinc  the  waste  heat  for  dryinK  "'oal.  The  coke  will  he  •onverted  into 
hriciuettcs  and  stored  in  bins.  If  the  jjMs  is  to  he  purified,  then  |.urifiers 
will  he  re(|uired  and  this  is  tentatively  included. 

As.  of  course,  no  plans  have  been  pre[)ared  and  the  works  must  he 
adapted  to  suit  local  linnile  instead  of  ordinary  K.is  coal,  there  are  many 
points  which  will  re(|uire  full  consideration  when  the  schenu  is  designed, 
meantime  the  estimates  which  are  believed  t(»  be  ample  must  nc'cssarily 
be  considered  as  |)relitninary  and  jirovisional. 

As  under  ordinary  pressure  the  »j;i^  mains  would  be  excessive  in  size 
and  cost,  if  will  be  necessary  to  compress  the  ^as  to  say  KMt  [Miunds  per 
square  inch  at  the  works  and  allow  the  pressure  to  drop  to  .say  10  pounds 
at  the  precincts  of  He)jiiia  and  .Moose  ,Jaw.  It  is  to  be  iin(h'rstoo(l  that 
in  this  scheme  as  in  all  others,  the  city  authorities  will  take  the  gas  in 
bulk  and  distribute  the  same  throughout  the  town. 

The  cost  of  such  a  nas  works  is  estimated  ;is  follows: 

Works   It  .<».")()  |)er  l,lMM)  cubic    feet  per  day  .  .  SL',2.")(),(NH) 

Holder  at  *120  |)er  1,(H«»  cubic  feet  capacity.  .  ;UK),(MM) 

Cottaiies,  etc 5(),(K)() 

("oal  and  coke  handling  plant,  say 1(X),(KK) 

S2,7(K).tKK) 
10  per  <'ont.  contingeiK  ies,  etc 270,000 


«2,!)70,0(K) 

Say  $;{,(X)0,00() 
The  cost  of  brifpiettinK  plant  capable  of  dealing  with  4.'),0yO  tons  of 
lignite  coke  per  annum  i>  placed  at  say  .'*1()0,0(K). 

To  compress  the  gas  to  100  jxiunds  per  scpiare  inch  it  will  be  nece.sijary 
to  install  two  engines  aiul  compressors  costing: 

2,  300  Horse  Power  gas  engines .?24,(XX) 

2  Compressors *    10,(M)0 

Buildings,  etc 2,tKK) 

S3G,000 
10  per  cent,  contingencies,  etc 3, GOO 


$39,000  say  $40,000 


IjKI'OItT    UN    CoAl,    AM)    PltWKK     In\  KSTUiATKlV  I2'> 

If  tin-  ^ll^  works  lire  IiicmIimI  at  or  mar  i;>l<VMn  it  will  Ix'  tu'ccssary 
fo  lay  12  inihf>  stcl  riiaiii  for  >fiv  ll.'i  miles  to  Koiiltaii  ami  Id  inch  main 
to  Moose  Jaw  ami  Hctciiia,  aUdit  lii  ami  24  miles  res|MMtively,  the  cost 
of  which  will  amount   to: 

Approximately ?!2,:«I."),(KMI 

Allowing  10  |M'r  cent,  contingencies  JHO.tHH) 

>12.."):}.'),(HM» 

Say  S2,:)<H»,tXK) 
The  annual  working  expenses  will  amount  to: 

KKMMHt  tons  lignite  at  .SI. ."id .Sl.jIMKM) 

M.anufacturinK.    etc..    K(K),(HK»,d(H)    cnl>ic    feel 

at  2d  cents  per  ihotisaiKJ        Ilid.lHH) 

Capital  <'harg<s  at  tl  jM-r  cent Ifsd.tHH) 

Sl<M),tK)d 
Cost  of  l>ri(iuelting  coke Idd.lKM) 

SoilO.iMM) 
Less  sale  of  l.'),(MK)  terns  Iiricpiettes  at  S-l.CH)  jwr 

<"'" l,Sd,tKIO 

.•>i41(),(«M) 

Xo  deduction  is  made  for  sale  of  tar  am'  sulphate  of  ammonia. 
The  <'ost  of  compressing  the  gas  will  roughly  lie  alMJUt  .<4((.(H)d  per 
annum;   this   includes   lalxiur,    fuel,   repairs,  maintenanci',    interot    and 
depreciation. 
The  annual  cost  of  gas  main  will  he  ti  per  cent 

on  capital  of  .S2,."i(M),()(Ml  .sl.'idOdO 

Patrol,  re|)airs,  etc.,  say  Id,(ld0 

.•<;i(iii,()(i(.i 

The  loss  on  this  line  under  KM)  pounds  jiressure  will  lie  ,it  li'a-t  ti 
per  cent.,  so  N(td,(H)d,d()d  cubic  iVet  pumped  into  the  main  of  the  works 
will  he  reduced  to  ahout  T.'id.ddd.Odd  at  the  towns. 

The  total  cost  will  theritore  lie: 

Operating  works  .'«4 111,(11)0 

Compression 10,000 

I''l><-  line  l(il),000 

.■<liIO,000 

Hividing  this  l>y  7.")0.(M (0,000  culiic  feet  per  annum  will  give  the  cost 
of  this  gas  delivereil  at  t he  terminals  at  SI  cents  per  l,(HH)cul  :    feet. 

II  the  gas  was  compre.s.M'd  to  2(M)  pounds  per  s(iuarr  inch  at  the 
works,  the  cost  of  the  compre.s.<ors  and  working  the  same  will  have  to  lie 
increased,  the  pipe  line  cost  would  be  considerably  les>,  but  the  loss  by 
leakage  would  he  more,  and  the  net  result  i.-  that  tlie  cost  of  the  gas  de- 
livered at  thi'  terniin.i!  will  be  [inicl'cally  the  same  .is  above. 

It  will  doubtless  be  recognised  that  the  cost  of  about  170  miles  of 
gas  mains  nmst  be  in  some  proportion  to  their  aggregate  hngth,  and  if 
a  location  ran  b-r-  f,,ui:d  i;.  n-.hicr  |jic  .same,  th(  ga<  r.in  b.  delivered  at 
a  {'heaper  rate. 

Let  it  he  assumed  that  the  gas  works  would  be  located  in  the  Dirt 
Hills,  the  cost  of  manufacturing  proi'ess  and  compression  would  be  the 
.same,  but  the  mains  would  be  shorter  and  the  hak.age  somewhat  less. 
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Till'  iiKiiii-'  ill  «ii(li  ;i  r';i-.c       ul<l  Im'  |(|  imli  iliMniciir  ti>  H 


••iiiil  S  iiic'li  fniiii  ihcrr  ti 
aliinit  .ViTO.IMMI,  thf  .iill. 


rii'rcr<'»t 


.f.iw  aliil  Hi'Kifi.'i,  Mill  itii'x'  uiiiilii  rii>t 
i.irK''  oil  N>liii'li  wiiiild  Ik  : 


(ilHrcciit.  nil  SCiTd.lMHI 
ratlol,  otr. , 


<»,H(M) 


WO.WK) 


'I'lir  li(->  liiMV    \<v  .•|»llllli'l  Ik  lie  the  -:illir  :i-.  I'rulll  l!-liV,ill,    liitliiillKll 
llii>  i«  Mil  r\n     -ivc  c-liliiMli  ,  -11  the  IuImI  ni-l   will  lie: 


<  >|»r;iliiiu  works 


( 


oiMprixioii 
ipr  lilK' 


.SnO.IHMI 
KI.IKN) 


S.-)(M),(M)(I 

Or  )>ti  ((Ills  per  l,(l()(l  ciiliic  feet  deli  vend 

Tlic  mInivc  figures  :\rv  mivcii  for  the  piiqiosc  of  conipMriiiK  the  cost  of 
power  on  similiir  Imsis  ;is  ciccf ricity,  iiaincly,  l(t,(HMI  11,1'.  pl.-nit. 

ll  litis,  however.  mIicmiIv  lieeli  pointed  out  that  (lie  iinine(li;ile  delli.ilids 
for  (J!is  supply  will  not  exceed  l,jO,(HM),(MM)  (  iil>ie  fed  per  iililiinil,  which 
will  llleiill  the  erection  of  ;i  lignite  (;ms  pl;int  (Mp.'iMe  of  supplying  ii  nuixi- 
niiini  of  •.'..">(M).(K«)  (Millie  feel  per  (l:iy.      The  e>lini!il(  (I  eo>t  of  Mich  :i  philit 


will 


now  lie  Kiveii, 


The  cost   of  iii>t:illiliK   the   works  :it    the   Dirt    Hills   will 


.«1,7.")(I.(MH)  .Mild  the  c(i>t  of  operiiti 


lie     alKiIlt 


,4 


.')0,(MK)  tons  of  lijjnile  ;it  .Sl..'>(l 
MaiiiifMctiirinn  cost    . . 
Caiiital  charge  at  li  per  ci  nt.. . 


Cost  of  l)ri(|UettiliK 


Less  sale  of  lirii.'lettes  at  S4  per  ton. 


S7:.,(MH) 

HD.IHX) 

l().~i,(H)ll 


.«12()(),(HM) 


s;ii(),(i(M) 

!M).(K«) 


.S22().()(K) 


Tlh 
will  in  tl 


aiiiiuid  cost    of   coiiipre>sinir    the   Ka>    to    KM)    pounds    prc-sure 


lis  case  amount 


hoilt  .S2."),()(X». 


The  pipe  lines  will  cost   .Mhoiit  S.V2(),(MI0. 
the  annual  cliarKc  at  ti  per  cent,  will  he.   . 


Patrol, 


reii.iirs,  etc. 


.S:n,'2(M) 
!).SIH) 


S4I,()(M) 


Till 


rks  will  i)roduce  l.')(),0(K),(KM)  (  uhic  feet  ji.  r  annum  hut  as    tl 


loss  l.y  leak.ine  on  the  lilies  will  lie  aliout  :{(I.()(M1,()(I().  ihiMC  will  I 
■12U,(MI0.()(I0  (Miliii-  feet  delivered  at  the  outskirts  of  the  I, 


le 
)(■  aliout 


The  l(it;il  annual  co^t   wil    approximately  In 


OpiMatiii}:  works 


<  'ompres>ion  works • 

Pipe  line 


S22(),(MM) 
2.">,(MM( 
41, (KM) 


S2S0.(K)() 
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DivUliriK  this  l)y  4J(I,(HHI  nis.-*  tlir  rust  o  ku.s  at  iiIhiuI  lis  ciits  |)»r 
1,0()0  culiii'  fi'i'l  ilt'livcrt'tl. 

Il'  the  prcsun-  WIl.s  ilicrcil.stil  tn  2(H)  immIIkIs  the  cii-t  ..I'  (jms  Wnlllil 
lif  :i  litHc  Irss. 

If  the  \vi>rk.s  !iri'  crcrtiil  at  llstcvali,  lln'  tiipc  lini'  wuiihl  liavi-  I<i  lir 
iiicrrasrd  ill  Uii'  iliiiii  ti^iiiiis  ami  ru>t,  Imt  in  ..'iiir  respect-  iln-  cstimatr 
i>r  initial  rust  umilil  rrinain  the  ^aiiic 

\\illi<iiif  DVcrloadiiiK  this  part  ol'  tin'  rifM.rt   with  liijiirr^,  ji   ina\-  l.c 
Matid  that  the  annual  cjot  for  .ni  Kstivaii  Kas  works  siji.  im    wi.iilij  I., 
as  follow  ^: 
'  •p(ratiii(j  Works  K2'_'l>,(MMl 

<  'oliifiri'ssioii L'."(,(I(KI 

1*'|K'  lit"- 11  I.IIIHI 

S;i.V».(i.i> 

.V-sntniii(i  for  the  piir|«isc>  of  coiniiarison  that  thi-  lo»  on  tli:~  line 
would  !><■  till' same  a- from  the  Dirt  Hills,  then  s;{,V.»,(HMI  dividi  d  liy  IJd.lMK) 
will  (jive  uliout  HO  cents  as  the  cost  of  nas  delivered  at  terininal  stations. 

The  foriKoiiiK  estimates  are  necessarily  approximate,  as  without 
pliiiis,  details  and  specifications,  it  is  oliviously  inipos.-.ilile  to  jin  p.ire 
estimates  which  are  close.  Iiut  it  is  firmly  hi'lieved  that  the  ti^iires  nivin 
I'titi  lie  improved  upon  whi^n  it  is  decided  to  carry  the  investijjalion  a  step 
further.  .\t  present  the  above  statistics  will  aflord  a  (luide  a-  to  the  proh- 
alile  expenditure  that  will  he  necessary  to  m.anufactuie  c,is  and  deliver 
the  same  at  the  cities'  precincts.  Kveii  allowiliK  for  the  iliirereiice  in  the 
heat  value  of  the  (jas  as  com|iared  with  ordinary  coal  >::i>  it  will  lie  seen 
that  hy  concintratin>j  the  work  at  one  centre,  artificial  »jascan  lie  manu- 
factured and  supplied  at  a  rate  that  is  lielow  that  olitaininn  in  iiio.-l 
( 'anadi.'iii  cities. 

I.niMTi:  rOKK  OVK.N  i;as. 

The  ureat  develoj.iii.  nt  of  the  r''i'overy  cokc  ovens  in  Ann  iic;i  and 
Murope  has  heeii  the  means  of  furi:ishinj{  chrap  (jas  to  iieinlilii.iinnir  towns 
anil  districts.  In  this  case,  it  is  the  su|)i)ly  of  niet.illuriiic  inki-  ih.il  cmi- 
stilutes  the  principal  commodity  mmikIiI  for.  whilst  the  sale  of  t.M-,  tar  and 
suli)hate  of  aiimioni.i  lirin^  in  additional  income. 

In  the  case  of  lijtnite.  however,  coke  will  mil  he  .i  -.ilr.ilile  jirlicle 
until  it  is  hri(|uetted  and  this  introduces  a  new  item  ot  wurkini';  i  xpeHMs. 
Nevertheless  it  is  ([uite  possihle  that  even  with  tlii>  di-ahility,  (ia>  can  he 
manufactured  more  cheaply,  hut  of  a  slitjlilly  l.iuer  grade  than  liunite 
Ras. 

.\s  no  expi'rieiice  has  heeli  (jained  in  the  carhoiii-..itiiin  of  li;;nile 
in  coke  ovens,  it  is  not  at  present  possihle  to  ohtain  il;ita  .is  to  co-i .  hut 
hy  adoptiuK  liKures  relalinji  o  ordinary  cn.-il  in  thi-  respect,  ll.c  foPuuiiiM; 
rouKli  estim.-itions  are  ohtainahie. 

To  make  S(MI,(«HI.(I(MI  cuhic  feet  per  annum  or  ."),(MM).(MK»  cuhic  feet 
per  day  as  hefore.  the  capital  exiieiidilm-e  would  he  ahuiit  sl.(HKt.(HM)  for 
oveiis.  and  eipjip-!!.  at  .^|(Wl,(MMl  f.-.r  hriqur-tting  plmt  :i:id  S!(),(MM>  for 
compression  station    making  a  total  of  Sl.l  ID.tMMI. 

Assumintj  the  t;;is  niakiiif;  plant  will  he  located  at  llsievan.  the  pipe- 
line will  cost  as  hefore  .S2,.-)(Ht.()(t().  and  if  ;it  the  Dirt  Hill-,  ,is  hefore, 
S07(MH)i». 


1-S  HkCOKT    on     CoaI,    AM)     I'OWKH     I N  VKSTKl  ATKIN 

Tlic  iiMiratiiif;  cost  »vi.l  !)(■: 

KMMMM)  tons  li({iii<          -^i    .it        SI. ")(),()()(( 

Liilioiir,  steam  SI  I;  .i.      -i,'          M  .00  per  ton  100,0(M) 

.Maintenance     .    .                     2."), 000 

I    ■■-e.st  :U  (i  per  ceni (iO.IHMI 

$:{;5.^,ooo 

Cost  ol  l.ii(|iietlin(i 1(H),(KM) 

.S4;5."),(M)0 
Sale  of  lir'Kiuetles 1SO,000 

S2.").").(M)0 

Cost  (if  compression tO,0(M) 


S2!).-),(K)fl 

The  ••inmial  cost  of  ICstevan  pipe  line  will  he  SKiO.OOO,  tins  added  to 
above  makes  a  Rfand  annual  total  of  .?4.")."),(K)0  and  I  hi' (las  delivered  in 
liiilk  will  cost  about  01  <'ents.  Tlie  annual  cost  of  Dirt  IFills  pipe  line  will 
he  .'i;.")0,000  so  the  Kran<l  total  in  that  case  will  he  S;U."),(MM)  and  the  Ras 
will  cost,  say,   J()  cents  delivered  in  hulk  to  cities. 

With  till  M'cond  hut  sin.iller  jjas  schenn'  the  (las  delivered  tar  hulk 
will  <Mist  about  .")()  cents  from  Dirt   Mills. 

The  forefioinji  as  already  explained  are  rouRh  indications  of  the 
probable  cost,  when  ex|)eriments  are  made  it  will  be  |)ossible  to  arrive 
at  a  closer  estimate.  ♦ 


IKODIC  Kll    (JAS    INSTALLATION. 

.Vs  alreailv  mentioned  producer  HJ'^  has  an  average  heat  valui'  of 
about  12.")  15. 'IM'.  per  cubic  foot.  I'or  the  information  of  the  general 
reader  of  this  report  it  m;iy  be  slated  that  H.T.l'.  is  an  abbreviation  of 
the  words  "  Hritish  'I'hermal  I'nits,"  which  is  th<'  iiuanlity  of  heat  re(|iiiied 
to  raise  the  ti'mi)erature  of  one  pound  of  water  at  the  temperature  of  its 
maximum  density  one  denre(>   I'ahrenheit. 

I'roducer  fjas  can  he  used  foi  most  purposes  to  which  coal  )i:is  is 
applicable,  hut  a  larger  volunic  must  be  consumed  to  secure  the  same 
heatinp  power. 


The  cost  (if  a  procluci'r  (;as  plant  will  be  as  follows: 

10,000  11.1'.  I'niduccrsal  si.') !>1.")0.(HM) 

Cas  holder ;{I1(),()00 

Muildiiins.  .■!(•..  say 7'><MMI 

I'ipes  on  works  and  other  e(|uipineiil,  say 100,000 


I'i  P'T  ceiil.  contiiiirencies.  etc. 


S()2."),(MM) 
(),").(MM) 


S()!K),(MH) 


Say  S7(M),(K)0 
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Althoiiuli  the  n;>s  produced  per  ton  of  li(!;nilc  hy  this  nicnns  avcraRcs 
in  tiic  American  tests  al)out  72,(K)()  cuhic  feet,  and  in  the  Montreal  tests 
ahout  S(),(KH»  for  the  present  purpose  it  is  liased  at  (>(),()(M». 

The  operating  expenses,  etc.,  mav  l)e  estimated  as  l)eh)\v 

1(I,()()(),0(I()  cul>ic  feet  per  ihiy  plant. 

:?■),()()()  t»)ns  lignite  at  Sl.")() S.")2,.")()fl 

'"■''"'""• 22,:)(H) 

MariaKcment  , and  incidentals .  lO.tKK) 

•*<'i':>'r-< -Mmm 

Maintenance ,-)().()()(l 

Interest  at  (i  per  cent 42,(M)0 

Depreciation  on  |)roduccrs I'j.tKM) 

•     8222,000 

( 'onipressiiiK  pi;i„t  will  cost  al>out  890,000  and  the  working  expen.ses, 
etc.,  alioul  8.")0,0(M)  per  annum. 

The  mains  .say  from  Dirt  Hills  will  cost  approximatelv  81.250,000 
and  the  annual  charge  thereon  aliout  87,S,00(). 

The  leakage  will  he  assumed  at  the  .s;inie  percentage  as  liefore,  namely 
(i  per  cent.,  so  out  of  the  annual  make  of  aliout  2,000.0(H),(HI0  cuhic  feet 
100,000,000  will  l)e  lost,  making  an  availahle  volume  for  distribution 
at  the  terminal  of  1,840,000,0(M)  cubic  feet. 

On  the  al>ove  basis  the  annual  expenditure  will  be: 

Operating  works 8222, (MH) 

Compressing  staticm ,-)0,(K)() 

P'Pi'l'"i' 78,(HH) 

83.')0,000 

Dividing  this  total  by  I,S4(),00(),  the  cost  of  the  gas  delivered  at  t!ie 
terminals  will  be  about  lit  cents  per  KMM)  cubic  feet. 

Jf  this  plant  is  erected  at  Kstevan  then  the  pipes  mu.st  be  larger 
and  their  cost  is  estimated  at  about  84.0(M),000  and  the  annual  charge 
al)out  82.")0.0(H).  In  other  respects  the  cost  will  be  identical  with  the 
O'eceding  estimate,  so  on  these  ap|)roximale  calculations  the  annual 
expenditure  will  bi': 

Operating  works 8222, OIK) 

Compressing  station .")0,()00 

i''|H'liiii' 2.")(»!tK)() 

Sr)22,(KK) 

This  will  be  ecpial  to  a  little  h  .ss  than  ;{0  cents  per  1.000  cubic'  feet. 
There  is  .scarcely  any  doubt  that  the  foregoing  figures  will  exceed  the  final 
estimates  whi<'li  will  be  lucparcd.  when  the  .schemes  are  further  gone  into, 
and  therefore  it  is  to  be  clearly  understood  that  in  the  absence  of  fuller 
data  these  ralculations  mu.st  he  regarded  as  provisional. 

If  the  Covernnicnt  decide  to  continue  the  invrsligation.^  there  will 
he  time  to  rovi.se  all  the.se  calculations  and  the  i)ublic  will  have  estimates 
based  on  firm  (juotatiotis,  which  hitherto,  owing  to  limited  t  me  and 
details  liave  not  been  available. 


i:{() 
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r<? 


R 
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Apurt  from  tlic  Moiul  t^ns  sclicnic  at  Dudley  Port,  llnuland.  no 
iiiforniution  h.'is  been  received  of  the  distribution  of  pnjducer  p:is  on  a 
larfte  scale.  Hut  there  are  some  instances  where  poor  coke  oven  pus 
has  l>een  utilised  }>y  laying  more  or  less  extensive  system  of  pipe  lines. 

It  is  lioped  that  this  reiHift  will  satisfy  your  re(|uirements  and  that 
information  contained  herein  will  indicate  the  iiotentialitics  of  lignite 
in  the  development  of  power  and  that  it  will  be  conducive  to  its  greater 
and  more  efficient  use  in  this  direction. 

Having  now  sulmiitted  the  infonnatiim  collattd,  it  may  he  de-irous 
to  express  my  conclusions  in  a  few  concise  jjaragrajjlis. 

CONCLUSIONS. 

1.  Tin-  large  (luantities  of  workable  lignite  deposits  in  the  Province 
of  Saskatchewan  can  be  utili.sed  at  the  coal  centres  for  the  i)riiduction 
of  i)ower  and  its  distribution  in  parts  of  the  province. 

2.  The  generation  of  electrical  i)o\ver  at  such  coal  centres  is  both 
a  i)ractii'alile  and  conunercial  possibility,  and  its  distribution  at  a  low 
rate  jht  kilowatt  is  feasible,  if  the  l.irger  municipal  authorities  wil  co- 
operate by  taking  currents  in  bulk.  It  was  the  co-operation  of  the  muni- 
cipal authorities  at  the  initial  stag(>  of  the  development  that  made  the 
North  East  Coast  Power  System  in  England  the  huge  success  it  is. 

3.  The  manufacture  of  lignite  gifs  at  a  gas  works  located  on  the 
coal  fields  is  also  a  practicable  and  commercial  possibility.  The  (piality 
of  this  gas  will  not  be  e(|ual  to  coal  gas,  but  it  can  lie  su))i)Iic(l  at  a  mui  h 
lower  i)rice  ])er  1,00(1  cubic  feet  if  the  l.irger  municii)al  authorities  will 
co-operate  in  taking  the  same  in  bulk.  This  gas  will  be  useful  for  jjower 
and  heating  puriwses  and  if  it  is  required  to  be  of  a  higher  illuminating 
value,  it  can  lie  easily  eiuiched  by  tlu'  iiuthoiities  at  small  ex])en>e. 

4.  The  demand  for  power  at  the  lariier  centres  at  ])resent  amounts 
to  about  .j.OOO  horse  power,  but  it  is  a(l\  liable  to  make  i)rovisioii  for  an 
immediate  instalment  of  at.  least  10,000  horse  power  plant,  with  arrange- 
ments for  extension  each  year. 

5.  The  present  load  factor  at  Hegina  is  ai)out  HO  per  cent,  .ind  .Moose 
Jaw  about  17  per  cent.,  ex<'lusive  of  street  railway,  but  having  regard 
to  the  i)robable  effect  of  the  iiitroduclioii  of  cheap  jxiwer,  it  is  \-ery  jiossible 
that  the  load  factor  will  be  greater,  especially  if  diversilied  industries  are 
estalilished.  For  the  purpose  of  caliailating  the  cost  of  plant  and  operating 
expenses  a  40  jx-r  cent,  load  factor  has  been  assumed.  If  after  further 
consideration  tliis  is  fotmd  to  be  too  high,  the  estimates  can  be  modifii  d 
accordingly. 

(J.  It  is  not  possible  by  means  of  iin|)orled  fuel  consumed  at  individual 
power  stations  to  jiroduce  as  cheap  electricity  or  gas  supply  as  can  be  done 
in  iiulk  at  the  coal  centres  and  delivered  same  to  the  |)oints  of  consump- 
tion. 

(.  With  regard  to  the  (luestion  of  sujiplyiiig  jjower  to  the  North 
West  portion  of  the  i)rovince,  it  may  be  desirable  to  ascertain  the  possi- 
bility of  a  hydro-<>lectric  scheme  and  compare  the  same  with  power  obtain- 
able from  lignite  This  subject  is  not  included  in  the  in.structions  and  there- 
fore is  not  considered  in  this  report. 

.s.  h 


It      IS 


desiralile   that   further   invest igati 


be   made   t( 


ascertain  the  most   satisfactory  method  of  using  lignite  for  generating 
l)ower  and  manufacturing  gas. 


l?Ki'r)HT    UN     CoAI.    AM)     I'OWKU     Is  VKSTI<^\  III  l\  l.'Jl 

■l*''-'rr^''l-'''''^'''''''''^''' '''"''''''''''''''•■'''""'''''''''''''" '''«'''^^ 

1.    lliat  fuilh.T  ;iiiil  more  cxtnidi'd  iiivotijiatidiis  l,r  made  witli  tlic^ 

Vic\y  t.)  l)n.in..tiMK  the  use  ,,f  liRnit,.  ;,s  f,.,l  mimI  thcnhv  tl,,.  dcvlonnirMf 

<it  the  iiiiniiid  industry  in      iskatclicwan. 

-'■  'ri';it   an  .■xpcrimcntal  i)lant  he  insl:dlrd  |,,  Mudv  thr  l„.|,:,vi„ur 

(|t  local  lisnit.'s  m  fias  producers  and  their  in.lividual  capacitv  l,,r  pn,- 

clucnin    |»)\ver.  ' 

;i.  Tliat  an  eiqx.riin.'id.al  ]>lant  he  installed  to  ascertain  t|„.  I„..t 
method  ot  producin^i;  lignite  sas  l,y  dry  distillation. 

4.  Ttiat  experiments  he  made  to  find  out  the  most  satistacl.irv 
rnetluMl  ot  consiiminjj;  lignite  for  (hmiestic  purpo>e-. 

.').  That  complete  analysis  he  iiuuh'  of  lignites  fnun.l  in  this  provinc,. 

(>.  Ihat  the  lifrnile  fields  he  explored  to  ascertain  their  areal  .xt.nt 
positions  and  values.  ' 

7.  That  well  sinkers  he  asked  to  reix.rt  the  Mralas  through  which 
they  sink  any  wells  over  :{(•  feet  deep,  and  .•sp,,.iallv  to  report  finds  of 
coal  so  as  to  enahle  t  he  KeoloKical  (h^tails  hein-  recorded'  f.,r  future  reference. 

<V  Ihat  in  view  of  the  enormous  use  ma.de  of  lignite  in  Cerniaiiv 
and  Austria  nivstiKalions  he  ma.h'  in  those  countries  to  ascertain  to 
wliat  extent  the  methods  there  a(loi)ted  can  he  applied  lure. 

it.  That   to  encouraRe  more  efficient   m(>thods  of  consuming-  litinile 

and  stimulate  a  h.'althy  rivalry  anions  operating  en-iiu.ers  and  tlureh.re 

o  ohtain  the  most  economical  results,  testiuK  of  power  plants  Mmilar 

..  those  made  hy  Mr.  I{.  X.  Ula-^klmrn,  Wh.  Sch.,  at   Kst.v.iu  an.l  \V,v- 

lurn  he  continu..d  where  siiitahl,.  faciliti(-s  aiv  alfonled.     'I'his  will  douh't- 

Icss.'onsiitutea  ix.werful  incentive  to  the  deveh.i.inent  of  th.^  use  ol  Ihniite 

in.  Ihat  investigations  and  e.xperim.'Uts  he  made  to  .liscover  if 
possible  a  process  hy  which  satisfa.-lory  hriipieffs  r:m  he  made  of  raw 
lignite  and  lignite  coke. 

11.  That  the  railway  companies  he  asked  to  giv..  i)referential  rates 
for  local  hgnite  as  is  done  in  T< 

]-■  .''!'="  »f"^''"'m'''it  inst.  <e  lignite  where  found  e<on.,mical. 

1.5.      hat   .■xperiments  he  i,  connection   with  the  Inirning  of 

flay  pr.xlucts  with  a  view  to  .'n,  ouraging  the  introduction  of  in.luslries 
for  the  manufacture  of  clay  i)roducts  which  n.iw  have  to  he  imported 
Irom  great  distances  for  huildings.  etc. 


a('KX()wi.ei)(;mi:\t.s. 

In  the  coiirs..  .,f  the  investigation  cvered  hy  this  report  it  ua-  found 
necessary  to  seek  for  information   in  manv  (juarters,   hoth   in    \mi-ric-( 
J.urope  an.l  elsewhere;  to  one  and  all  mv  thanks  are  due  lor  the  assisfuur 
rendered. 

I  have  also  to  acknowledge  the  services  ren.ler.-.l  in  this  connection 
l.y  Mr.  t  .  (  ,  (  ronk.  Wectrical  Kngineer.  Mr.  1{.  \.  Hla.khurn,  Wh.  Sch 
he  Irovincial  (hhf  Boiler  Inspector,  and  t.,  .Mr.  I,.  W.  Wvnne-lioherts' 
ii.  N-.,  (Kiig. )  I  London.)  "  ' 

.\nd  in  conclusion  I  have  to  tender  my  thanks  to  v,,u  for  the  confidence 
vou  rei)osed  m  m..  m  this  direction,  in  which  I  trust  I  have  acquitted 
iiiy-rii  to  your  satisfa<iioii. 

Jiespectfully   suhmittcd, 

'Signed)     H.  ().  WVNNK-IJOMKHTS.      . 

.1/.  //(//(;■  ()/  III,-  lusliluliiii,  of  Ciiil  7w(;///„/r.v. 


HEAT   B/tLANCC^DmGRAM- wcVBUffN 


T»T«t      HUCT      GCnERATCO 


MOWTMRC  n  F«C/.  '  5-30  'L 
MOISTVRC   FONHCO     4  49% 


UP  CMiMMcy         CI  48'/^ 


INCOMPLCTC 

ceneusrioN        i-  76% 

CARSON   m  AONTS      6-51% 


OTHER    LOSSES  6'4S*/C 


HEAT     t/SEruuv 
EAPCMIOCO 


PLATE     I. 


9 

M 


i 


I 


HCAT    BALANrr    nij^r^f^^^^ 
-^^AJIRST_CUSS_ST1AM_^^ 


*«»«««  owe  TO 

«o»TURe     0-8% 

«Asc«  escATiNa 

•»P    CHIHNFV-     ??% 


2  <»»■»•««  tjos»t*   6-7% 


PLATE,  g. 


^^^^5« 


« 


~"  " — ~  lam^mjmm'-^^Mim  m^  i  'jb'm  /' 


PiArc.4. 


I'l,. 


tir-l    llir,.,.    ,.urv,' 
■nil..,|   ,„  ,),„„,   ,1^ 


"iilnirmja  31  ikt  r- 


■"liiiil    In. Ml    r  < 
"'   111"    |ir...h„  ,, 


Hiin.«u  „f   Mir,,., 
"f  f'oinbuKtiiiii   t< 


In-.- 


TnoHtiin- 
ni'/i.li,rr 


*'"W.r  ih   liurninu   ,„„■ 


.  •rr;,:!;,'",^,'*;-:.:';;;-:";'''".^^^^ 

<  urn.   Ill    «|„,_;_ 

""" ' ""■  "'"^  •""•■-  ""■''•r  v„r.vi„„  ,,i,    „,„„, 


Htill,.|,„   J, 

I  111'      UiMBlit 


">w»  p<T(viitaK<-  of  C"(  I 


'■"n,lin,,i,   ,„  ,.„„.,.   i; 
'■ondilir.ii   ..*   ,.. J.   ,. 


f»iirn  ,,n. 


i^iv 


'   A 


li£^lPALANCC  QMflRAM    rn.  ^  f.^„p^^    ,  ,^^,^ 


niAL     MfAT     OeNtRATCO 


MonTURt  m  niei.  915% 

INCOM^rTE    CMBIISTION  I   34% 
CiCAnNfi     W  CMINMCV      12  6gV. 


OTHCR    U)»SCS 


war/L 


EAPeNOtD 


PL/\Tt  .  4A. 


^^^^^^^^-^^^^^^^^^^-^i>5GRd^^ 


ITOTAL     MEAT 


♦•CAT  uscruixr 

tXPCNoco, 


KWstS    OOC  TO 

HoisToRe  IN  foct  5  64'/. 


CSCAPFOrOAXS    " 


r-^   INCOnpLCTF 

conBMTioN     4  07% 

CARBON   IN  ASHC3  5   30% 

OTKpR  Losses'      3-7r% 


fMlc.e 


MULDENROST    BOILtlR  rUffMACC  rOB   liRtitTr 


CROSS    SECTION. 
PLATE.  7. 


■I"   ii)in»nimij<r,i,M 


/ 


SECTION    o>PROOucrR      r..»^.^^r 


acCTlQIM   ,.  siMPir    r/^K, 
PLATE. 9. 


»   ; 

I*  ■ 

O 

«<  i 

"" 

' 

'  «'S 

' 

< 

r 

LCOCND 

._.„";'•*•"'"••"    <"•'  '""     0.rl    H.lla 
— .— .-Tr....«.M..«  I,.,.  ,„,     r^,'.^;;" 


MAP    or  SOUTH  EAST    PORTION-SFsASK  ATCHEWaTT 

tMOWIN* 

PROPOSED   UNr.SroB   DlSTRHuTIONOr  poweb 


I  LCCCND 


MAP    or  NORTH  WEST  PORTION~or  5*SK  A  TCHfiS/ArT 

&MOWIMO 

PROPOSED    LINES  rOK   DlSTRiBUTlON  Or  POWEH 


■dOHBaaaBiUi^BilUI 


^^uamm^^MmmauuaiM 


MAP    SHO\ 
COAL     FORM 

OF 

SASKATCHE 


no 


. ^2. 

BCLLr  RIVCR  rc  RMATION 

LARAMie     rOM*ATI«N 
10* 


I  or 


106 


SHOWING 
3RMATI0NS 

OF 

rCHEWAN 


HMH^iU^tfi^iiUtttBU 


